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BREAST CUP

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to apparatus and methods for
obtaining breast milk. More particularly, the present invention relates to a

breast cup for expressing breast milk.

2. Description of the Related Art

Breast pump systems using breast cups for obtaining breast milk,
both manually and automatically, are known in the art. Conventional
breast cups use a vacuum source to generate a negative pressure or
vacuum that is transmitted to a breast hood or cup, which is placed on the
breast. Typically, such breast cups are disposed remote from the breast
pump when In use and the negative pressure or vacuum is transmitted to
the breast hood or cup via tubing or conduit.

The conventional devices suffer from the drawback of requiring the
vacuum source and the breast milk to be in fluid communication, which can
result in breast milk entering the tubing and even worse, entering the
breast pump. This results in unwanted clean up, as well as potential
damage to the system. Additionally, conventional breast cups suffer from
the drawback of failing to apply an adequate massaging action upon the
breast to facilitate expression of milk. Such devices often provide a breast
hood or cup that impinges upon the nipple resulting in discomfort to the

USEer.

SUMMARY OF THE INVENTION
It is an object of the present invention to provide a breast cup in
which the vacuum source and breast are in fluid isolation thereby

preventing or ameliorating the possibility of contamination.
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It is another object of the present invention to provide such a breast
cup that applies both a positive pressure and a negative pressure to a
breast to express breast milk.

It is yet another object of the present invention to provide such a
breast cup that improves the massage on the areola region of the breast.

These and other objects and advantages of the present invention
are provided by a breast cup having a housing, a flexible insert sealingly
secured to the housing to form an air volume and a liquid volume, and an
air orifice in fluid communication with the air volume and in fluid isolation
with the liquid volume. The air volume and the liquid volume are in fluid
isolation and the air volume expands or contracts in response to the
positive or negative pressures.

The present invention also includes a breast cup having a housing
with an air orifice, a flexible insert sealingly secured to the housing to form
an air volume and a liquid volume, a holder having a one-way valve and
secured to the housing, and a container secured to the holder. The air
orifice is In fluid communication with the air volume and in fluid isolation
with the liquid volume. The air volume and the liquid volume are in fluid
iIsolation. The air volume expands or contracts in response to the positive
or negative pressures to cause a positive or negative pressure in the liquid
volume, and the liquid volume is in fluid communication with the container
through the one way-valve to permit flow into the container.

The present invention further includes a breast cup having a
housing with an air orifice, a flexible insert sealingly secured to the housing
to form an air volume and a liquid volume, a holder having a one-way valve
with the holder being secured to the housing, and a container secured to
the holder. The air orifice is in fluid communication with the air volume and
in fluid isolation with the liquid volume, and the air volume and the liquid
volume are In fluid isolation. The pressure is applied to the air volume
causing the fiexible insert to move with respect to the housing, and the

liquid volume is In fluid communication with the container.  The flexible
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insert can have a bladder and the air volume can be disposed at least
partially in the bladder, and the bladder moves in response to the pressure.

The present invention additionally includes a breast hood having a
rigid structure, a flexible structure sealingly secured to the rigid structure, a
displacement volume disposed between the rigid structure and the flexible
structure, a liquid volume defined by the rigid structure, the flexible
structure or both with the liquid volume being in fluid isolation from the
pressure source, and a channel in fluid communication with the pressure
source and the displacement volume. The pressure source changes the
pressure in the displacement volume.

The flexible structure can have a bladder and the displacement
volume can be disposed at least partially in the bladder, wherein the
bladder moves in response to a change in pressure in the displacement
volume. The flexible structure can also have a second portion having a
circumferential wall and a plurality of spacers formed in the circumferential
wall with the circumferential wall being separated from the rigid structure by
the plurality of spacers. The circumferential wall and the plurality of
spacers at least partially define the displacement volume, and the
circumferential wall is moved in relation to the rigid structure by the change
In pressure Iin the displacement volume.

The flexible insert can comprise a bladder with the air volume being
disposed at least partially in the bladder, and the bladder expanding or
contracting in response to the positive or negative pressures. The breast
cup can also have a barrier member disposed substantially adjacent to the
bladder with the barrier member preventing the breast from contacting the
bladder. The barrier member can have a cylindrical shape and is disposed
in the liquid volume.

The flexible insert can have a funnel shape with a first portion that at
least partially defines the air volume and a massaging projection formed on
the first portion. The massaging projection can be disposed along the first
portion to be in proximity to the areola region of the breast. The

massaging projection can have a star-like shape. The flexible insert can
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have a second portion with a circumferential wall and a plurality of spacers
formed in the circumferential wall. The circumferential wall preferably
being separated from the housing by the plurality of spacers, and the
circumferential wall and the plurality of spacers at least partially defining
the air volume. The circumferential wall is moved in proximity to the
housing by the negative pressure and the circumferential wall is moved
remote from the housing by the positive pressure. The plurality of spacers
can be a plurality of pleats formed in the circumferential wall.

The housing can have a first end and a second end and the insert
can have a third end and a fourth end. The first end can be removably
secured to the second end by a first securing structure, and the third end
can be removably secured to the fourth end by a second securing
structure. The first securing structure and the second securing structure
can be tongue and groove securing structures. The air volume can have a
maximum capacity for expansion and the maximum capacity for expansion
can be an upper limit for the positive pressure.

The housing, the insert and the holder can be securable to each
other at any rotational orientation. The holder can be secured to the
housing by a snap fit connection. The container can be a first container
having a first diameter and a second container‘ having a second diameter.
The holder can have a first securing structure and a second securing
structure with the first securing structure being removably securable to the
first container and the second securing structure being removably
securable to the second container. The first securing structure can be a
first threaded surface having a first inner diameter and the second securing
structure can be a second threaded surface having a second inner
diameter. The first threaded surface and the second threaded can be
concentrically disposed on the holder.

The holder can have a channel that Is in fluid communication with
the liquid volume and the container, and the one-way valve can be
operably connected to the channel. The breast cup can further have an

indicator that indicates an area for disengagement of the holder from the
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housing. The indicator can be formed on the holder. The indicator can be

an arcuate projection.

BRIEF DESCRIPTION OF THE DRAWINGS
5 Other and further objects, advantages and features of the present
invention will be understood by reference to the following:
Fig. 1 is a front perspective view of a breast cup of the present
invention;
Fig. 2 is an exploded view of the breast cup of Fig. 1;
10 Fig. 3 is a front view of the breast cup of Fig. 1;
Fig. 4 is a rear view of the breast cup of Fig. 1;
Fig. 5 is a side view of the breast cup of Fig. 1;
Fig. 6 is a top view of the breast cup of Fig. 1,
Fig. 7 is a side cross-sectional view of the breast cup of Fig. 1 taken
15 along line 7-7 of Fig. 6;
Fig. 8 is a front view of the housing and holder of Fig. 2;
Fig. 9 is a side view of the breast cup of Fig. 1 with a bottle
attached;
Fig. 10 is a front perspective view of an alternative embodiment of
20 the breast cup of the present invention;
Fig. 11 is a side view of the breast cup of Fig. 10;
Fig. 12 is a front perspective view of another alternative embodiment
of the breast cup of the present invention;
Fig. 13 is a front perspective view of another alternative embodiment
25  of the breast cup of the present invention;
Fig. 14 is a front perspective view of another alternative embodiment
of the breast cup of the present invention;
Fig. 15 is a front perspective view of another alternative embodiment
of the breast cup of the present invention;
30 Fig. 16 is a front cross-sectional perspective view of the breast cup
of Fig. 15;
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Fig. 17 is a front perspective view of another alternative embodiment
of the breast cup of the present invention; and

Fig. 18 is a front cross-sectional perspective view of the breast cup
of Fig. 17.

DESCRIPTION OF THE INVENTION

Referring to the drawings and, in particular, Figs. 1 and 2, there is
shown a preferred embodiment of a breast cup of the present invention
generally represented by reference numeral 400. Breast cup 400 has a
housing 500, a flexible insert 600, a holder 700 and a valve 800.

Referring to Figs. 1 through 8, housing 500 is a rigid structure
formed by a circumferential wall 505 defining a housing volume 510.
Circumferential wall 505 has a funnel shape with a generally hour-glass-
shaped cross-section. Housing 500 has an outer section 520, a middle
section 550 and an inner section 580. In this embodiment, outer section
520 generally has a diameter that is larger than the diameters of middle
section 550 or inner section 580. Circumferential wall 505 of outer section
520 has a radius of curvature that is smaller than the radius of curvature of
the circumferential wall at middle section 550 or inner section 580.
Alternative shapes can also be used for breast cup 400. However, the
shape of this embodiment provides for a wide or enlarged outer section
520 that facilitates engagement of breast cup 400 with a user’s breast.

Outer section 520 has an outer end 525 that is adapted for
engagement with insert 600. Outer end 525 preferably has a generally
uniform cross-section and uses a tongue and groove connection to engage
with insert 600. This type of engagement between outer end 525 and
insert 600 allows a user to engage the outer end with the insert at any
orientation or alignment to facilitate assembly. However, alternative
securing structures can also be used, such as, for example, a projection or
number of projections formed on outer end 525 that engage with

corresponding grooves or orifices formed in insert 600.
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Middle section 550 has an air orifice 560 formed through
circumferential wall 505. Preferably, air orifice 560 is a projection
extending outwardly from circumferential wall 505 and has a central
opening 565 formed therethrough. Central opening 565 provides for fluid
communication through air orifice 560 into inner volume 510. Preferably,
air orifice 560 has a cylindrical shape and is substantially perpendicular to
circumferential wall 505. More preferably, air orifice 560 has a height and
diameter that allows for a friction fit with air tubing or conduit. Air orifice
560 can also have a securing structure attached thereto (not shown), such
as, for example, a retaining ring or have a shape, such as, for example,
inwardly tapered, to facilitate securing of air tubing or conduit with the air
orifice.

Referring in particular to Fig. 7, inner section 580 has a retaining
ring 585 and an inner end 590. Retaining ring 585 is a circumferential
ridge or ring extending outwardly from circumferential wall 505 and is
adapted for engagement with holder 700. The use of a continuous
circumferential ridge for retaining ring 585 allows a user to engage inner
section 580 with holder 700 at any orientation or alignment to facilitate
assembly. Alternative securing structures can also be used for retaining
ring 585 such as, for example, a number of tongues formed along inner
section 580 that engage with a corresponding number of grooves formed
on holder 700.

Inner end 590 of inner section 580 is adapted for engagement with
insert 600. Inner end 590 preferably has a generally uniform cross-section
and uses a tongue and groove connection to engage with insert 600. This
type of engagement between inner end 590 and insert 600 allows a user to
engage the inner end with the insert at any orientation or alignment to
facilitate assembly. However, alternative securing structures can also be
used, such as, for example, a projection or number of projections formed
on inner end 590 that engage with corresponding grooves or orifices

formed in insert 600.
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Insert 600 has a size and shape that generally corresponds to the
size and shape of housing 500 to allow for assembly of the insert to the
housing with sealing engagement of outer end 525 and inner end 590 of
the housing with the insert. Insert 600 has an outer portion 620 and an
inner portion 650. Outer portion 620 has a substantially conical shape with
a first side wall 622 defining an outer volume 625. QOuter portion 620
further has a first end 630 having an inner surface 631, and a second end
635. First side wall 622 converges or tapers towards inner portion 650.

Inner portion 650 has a substantially cylindrical shape with a second
side wall 652 defining an inner volume 655. Inner portion 650 has a third
end 660 and a fourth end 665. Preferably, outer portion 620 is integrally
formed with inner portion 650 so that second end 635 of the outer portion
is disposed within inner volume 655 and a circumferential gap or space
670 is provided between the second end of the outer portion and third end
660 of the inner portion.

First end 630 of outer portion 620 has an outer fastener 632 and a
massaging member 634. In this embodiment, outer fastener 632 is a
groove in first end 630 with a size and shape that corresponds to outer end
525 of housing 500 for a tongue and groove connection between the
housing and insert 600. Preferably, first end 630 of insert 600 is curled
over to form the groove for the tongue and groove connection. This
connection provides for sealing engagement between housing 500 and
insert 600 at first end 630 of the insert and further allows for connection of
the housing and insert at any orientation or alignment.

Massaging member 634 is a projection or other change in the shape
of insert 600 in the area of outer portion 620, which makes contact with or
IS in proximity to the user's areola region. Massaging member 634
provides the user with a massaging action on the areola region, which
facilitates expression of breast milk. In this embodiment, massaging
member 634 Is a continuous ridge having a star-like or wave-like shape.
Preferably, massaging member 634 is integrally formed with insert 600
along inner surface 631 of first end 630.
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Alternative shapes and sizes of massaging member 634 can also be
used. Additionally, massaging member 634 can be a number of ridges,
either continuous or portioned, and can also be concentrically or
eccentrically aligned. The positioning of massaging member 634 along
inner surface 631 depends on the size and shape of the massaging
member that is used. Massaging member 630 preferably is disposed
along inner surface 631 so that the massaging member traverses the
areola region of the user’'s breast when breast cup 400 is in use. In the
preferred embodiment, the star-like or wave-like shape of massaging
member 634 provides more contact area between the massaging member
and areola region as opposed to a circular shape.

Inner portion 650 has a number of folds or pleats 675 formed in
second side wall 652. Preferably there are four pleats 675. Pleats 675
have an upper end 680 that are disposed adjacent to or in proximity with
circumferential wall 505 of inner section 580 of housing 500. Pleats 675
and second side wall 652 form a number of bladders 685 having bladder
volumes 687. Preferably there are four bladders 685. Pleats 675 are
preferably perpendicular to circumferential wall 505 of housing 500 and are
barriers between the housing and insert 600 to provide additional structural
integrity to inner portion 650 so that bladder volumes 687 do not fully
collapse upon the housing.

As a result of the use of bladders 685, it has been found that a lower
level of suction is required for expressing breast milk. This is an
iImprovement over conventional breast cups that do not have bladders
because in such a breast cup some of the suction force is used in
stretching the flexible insert material. An additional advantage of the use
of the bladder design is that bladders 685 prevent softer breasts from
being sucked a substantial distance through outer and inner volumes 625,
655 which could impinge the pressurization of breast cup 400. Bladders
685 provide a barrier for softer breasts against impingement. While this
embodiment uses folds or pleats 675 in second side wall 652 as a barrier

between the second side wall and housing 500, alternative barriers can



10

15

20

25

WO 03/057277

CA 02471208 2008-07-14

CA 02471208

also be used, such as, for example, projections or solid walls extending
from the second side wall to the housing.

Second end 665 of inner portion 650 has an inner fastener 667 and a
sealing ring 669. In this embodiment, inner fastener 667 is a groove in
second end 665 with a size and shape that corresponds to inner end 590
of housing 500 for a tongue and groove connection between the housing
and insert 600. Preferably, second end 665 has a U-shape to form the
groove for the tongue and groove connection. This connection provides
for sealing engagement between housing 500 and insert 600 at second
end 665 of the insert and further allows for connection of the housing and
insert at any orientation or alignment. Sealing ring 669 Iis a
circumferential ring or ridge preferably integrally formed with insert 600 that
abuts against holder 700 when the insert and holder are assembled.

Insert 600 is made of a flexible material that is safe for contact with
the breast milk. Such a flexible material is silicone. However, alternative
flexible materials may also be used for flexible insert 600. When insert
600 is assembled to housin'g 500, the Iinsert sealingly engages with the
housing along outer end 525 and inner end 585 of the housing such that
bladder volume 687 and that portion of housing volume 510 disposed
between the insert and the housing, are in fluid communication with air
orifice 560.

A breast pump (not shown) can be placed in fluid communication with
breast cup 400 via air tubing or conduit that is connected to air orifice
560. The breast pump can supply both a positive and negative pressure
to breast cup 400. While this embodiment of breast cup 400 can apply
both a positive pressure and a negative pressure to a user's breast,
alternatively, only a negative pressure or only a positive pressure may also

be applied to the user's breast with use of the breast cup.

10
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The positive and negative pressure created by the breast pump
causes air to flow through air orifice 560 into and out of bladder volume
687 and housing volume 510. The positive and negative pressure supplied
to breast cup 400 causes flexible insert 600 and, in particular, outer portion
620 and outer volume 625 to expand and contract to apply reciprocating
positive and negative forces on the user's breast. The inflation and
deflation of bladder volume 687 and housing volume 510 does not effect
the longitudinal positioning of insert 600 in housing 500. The resulting
movement of outer portion 620 of insert 600 causes massaging member
634 to apply a massaging force to the areola region of a user’s breast.

Breast cup 400 is able to apply both a positive and negative
pressure to a user's breast through a single air tubing which is connected
to air orifice 560. Additionally, either an automatic or a manual breast
pump can be connected to breast cup 400 via the air tubing to supply a
positive pressure, a negative pressure or both.

The volume disposed between insert 600 and housing 500 that is in
fluid communication with the breast pump, i.e., bladder volume 687 and
that portion of housing volume 510 disposed between the insert and
housing, is preferably between 22 to 52 cubic centimeters, and more
preferably between 32 to 42 cubic centimeters. The expandable and
contractible volume disposed between insert 600 and housing 500 also
provides an upper limit to the amount of negative pressure that can be
applied to a user’s breast which can further serve as a safety limit for use
of the breast pump. The sealing engagement of insert 600 and housing
500 provides a barrier between the user’'s breast and the vacuum source to
prevent any breast milk from entering the air tubing or breast pump.

Referring to Figs. 1 through 9, STET holder 700 has a back plate
720, a support rod 750 and a base 780. Back plate 720 has a circular
shape with an inner surface 725, an outer surface 730 and a flange 740.
Preferably, outer surface 730 is concave to facilitate gripping and holding

of breast cup 400.
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Inner surface 725 of back plate 720 has a tubular member 735
extending therefrom. Tubular member 735 has a distal end 737.
Preferably, tubular member 735 has a substantially cylindrical shape and is
perpendicular to back plate 720. When housing 500 and insert 600 are
assembled to holder 700, distal end 737 of tubular member 735 is
disposed in circumferential space 670 between outer portion 620 and inner
portion 650 of the insert. Tubular member 735 Is thus disposed
substantially adjacent to bladders 685 and in inner volume 655 of insert
600. Tubular member 735 is a rigid barrier between inner volume 655 and
bladders 685 to prevent the breast from making contact with and impinging
the bladders, which would reduce the amount of their inflation and deflation
and thus reduce the reciprocating pressure applied to the breast. Tubular
member 735 especially provides a rigid barrier for softer breasts against
such impingement, which are more likely to extend beyond outer volume
625 of insert 600 into inner volume 655.

Flange 740 is a circular wall that surrounds inner surface 725 and
extends towards housing 500. Flange 740 has a diameter larger than the
diameter of inner end 590 of housing 500 so that the inner end can be
disposed within the flange and substantially abut against inner surface 725.
Flange 740 has a number of securing tabs 745 formed therein. Securing
tabs 745 are adapted for a snap fit engagement with retaining ring 585 of
housing 500. Preferably, securing tabs 745 have detents 747 disposed on
the distal end of the securing tab to facilitate the snap fit engagement.
There are preferably three securing tabs 745. The use of a shap fit
engagement between securing tabs 745 and continuous retaining ring 585,
allows a user to assemble housing 500 to holder 700 in any orientation or
alignment.

Support rod 750 connects back plate 720 to base 780. Preferably,
support rod 750 is secured to back plate 720 so that the back plate is
angled slightly from the vertical, i.e., back plate 720 leans backwards.
Leaning back plate 720 backwards facilitates holding of breast cup 400
and applying the breast cup to the user’'s breast. Support rod 750 has a

12
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supply channel 760 formed therein. Supply channel 760 has an upper end
765 and a lower end 770. Upper end 765 is connected to back plate 720
and is in fluid communication with tubular member 735. Lower end 770 is
connected to base 780 and is in fluid communication with the base.

Base 780 has a concavé disk-like shape with an inner securing
member 785 and an outer securing member 790. Inner securing member
785 is a first set of threads and outer securing member 790 is a second set
of threads. The dual thread arrangement of securing members 785, 790
allows a user to attach base 780 to either standard reusable bottles or
disposable liner holders which have differing diameters.

Valve 800 Is a one-way valve that is sealingly engaged to lower end
770 of supply channel 760. One-way valve 800 allows the breast milk to
flow into a bottle 900 that is secured to base 780 of holder 700, but
prevents the negative pressure from sucking the milk out of the bottle.
Preferably, valve 800 is a duck-bill valve. However, alternative one-way
valves can also be used.

In operation, the expansion and contraction of insert 600 as
described above, causes breast milk to be expressed from the user’s
breast. The breast milk flows through inner volume 655 of inner portion
650 of insert 600 and through tubular member 735 of holder 700. The
breast milk then flows through supply channel 760 and into a bottle or a
disposable liner with holder, which has been secured to base 780 of holder
800.

One of the advantages of breast cup 400 is the simplicity of
assembly and cleaning. Breast cup 400 has only four components, i.e.,
housing 500, insert 600, holder 700 and valve 800. These components
can be readily snap fitted together. Also, these components can be
secured to each other under any orientation or alignment. Thus, a user
does not have to spend time obtaining the correct alignment of the
components prior to assembly. Further, the breast milk and air flow are

sealingly separated by insert 600. Thus, breast milk cannot enter the air
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tubing and cannot enter the breast pump. This facilitates cleaning of the
breast pump system.

Referring to Figs. 10 and 11, an alternative embodiment of the
breast cup of the present invention is shown and generally represented by
reference numeral 1400, with features that are similar to the features of
breast cup 400 being represented by the same reference numerals.
Breast cup 1400 has a housing 500, a flexible insert 600 and a holder
1700. Holder 1700 has features similar to holder 700 of the preferred
embodiment but further includes a disassembly indicator 1750. Preferably,
indicator 1750 is disposed along the top of holder 1700. More preferably,
indicator 1750 is centrally disposed along the top of holder 1700 along
flange 1740.

Indicator 1750 directs a user to those areas of housing 500 and
holder 1700 that can be pivotally or rotationally moved for disassembly or
disengagement of the housing and holder. Preferably, indicator 1750
directs a user to those areas of housing 500 and holder 1700, which can
be more readily or easily disassembled or pulied apart. In this
embodiment, indicator 1750 is a substantially flat, arcuate projection with a
height and width that allows a user to place his or her finger on the
indicator and pull or pivot housing 500 from engagement with holder 1700.
The height of indicator 1750 provides leverage for pivotal or rotational
movement of housing 500 relative to holder 1700 to facilitate disassembly
or disengagement of these two parts.

Alternatively, indicator 1750 can have different shapes and sizes.
Such shapes are preferably ergonomically designed to facilitate separation
of housing 500 and holder 1700. Also, indicator 1750 can include other
ways to direct a user to those areas of housing 500 and holder 1700 that
can be disassembled or pulled apart, such as an arrow engraved in, or
molded along, the top of the holder. Further, indicator 1750 can also be
disposed in other areas of breast cup 1400, such as along the sides, and

can be disposed on housing 500 rather than holder 1700.
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Referring to Fig. 12, an alternative embodiment of the breast cup of
the present invention is shown and generally represented by reference
numeral 2400, with features that are similar to the features of breast cup
400 being represented by the same reference numerals. Breast cup 2400
has a housing 500, a flexible insert 2600 and a holder 700. Flexible insert
2600 has features similar to insert 600 of the preferred embodiment except
that an alternative massaging member 2634 is used. Massaging member
2634 is a pair of projections formed along inner surface 2631 of first end
2630 of insert 2600. Preferably, the pair of projections that form
massaging member 2634 are disposed on opposing sides of first end
2630.

Referring to Fig. 13, an alternative embodiment of the breast cup of
the present invention is shown and generally represented by reference
numeral 3400, with features that are similar to the features of breast cup
400 being represented by the same reference numerals. Breast cup 3400
has a housing 500, a flexible insert 3600 and a holder 700. Flexible insert
3600 has features similar to insert 600 of the preferred embodiment except
that an alternative massaging member 3634 is used. Massaging member
3634 is three projections formed along first end 3630 and second end
3635 of insert 3600. Preferably, the three projections that form massaging
member 3634 are equally spaced apart.

Referring to Fig. 14, an alternative embodiment of the breast cup of
the present invention is shown and generally represented by reference
numeral 4400, with features that are similar to the features of breast cup
400 being represented by the same reference numerals. Breast cup 4400
has a housing 500, a flexible insert 4600 and a holder 700. Flexible insert
4600 has features similar to insert 600 of the preferred embodiment except
that an alternative massaging member 4634 is used. Massaging member
4634 is four projections formed along second end 4635 of insert 4600.
Preferably, the four projections that form massaging member 4634 are

equally spaced apart and diametrically opposed.
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Referring to Figs. 15 and 16, an alternative embodiment of the

‘breast cup of the present invention is shown and generally represented by

reference numeral 5400, with features that are similar to the features of
breast cup 400 being represented by the same reference numerals.
Breast cup 5400 has a housing 500, a flexible insert 5600 and a holder
700 (not shown). Flexible insert 5600 has features similar to insert 600 of
the preferred embodiment except that an alternative massaging member
5634 is used. Massaging member 5634 is four projections having a tear-
drop shape and formed along first end 5630 and second end 5635 of
insert 5600. Preferably, the four projections that form massaging member
5634 are equally spaced apart and diametrically opposed. As shown in
Fig. 16, an inner volume 5639 of massaging member 5634 is in fluid
communication with air orifice 560 so that the massaging members directly
expand and contract.

Referring to F'igs. 17 and 18, an alternative embodiment of the
breast cup of the present invention is shown and generally represented
by reference numeral 6400, with features that are similar to the features of
breast cup 400 being represented by the same reference numerals.
Breast cup 6400 has a housing 500, a flexible insert 6600 and a holder 700
(not shown). Flexible insert 6600 has features similar to insert 600 of the
preferred embodiment except that an alternative massaging member 6634

and bladders 6685 are used. Massaging member 6634 is six projections
having a generally semi-spherical or elliptical shape, and formed along
iInner surface 6631 of first end 6630 of insert 6600. Preferably, the six
projections that form massaging member 6634 are equally spaced apart
and diametrically opposed. As shown in Fig. 18, a bladder volume 6687
of bladders 6685 is in fluid communication with air orifice 560 so that the
bladders expand and contract to create a positive and negative pressure on
the user's breast.

The present invention includes a number of components and is
usable with a manual or motorized breast pump. The various

components can be disposed within a bag system for ease of use.
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The present invention having been thus described with particular
reference to the preferred forms thereof, it will be obvious that various changes
and modifications may be made therein without departing from the spirit and

scope of the present invention as defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A breast cup for the expression of breast milk from a breast having an
areola region, using pressure, the breast cup comprising:

a housing having an air orifice;

a flexible insert defining a liquid volume for receiving a portion of the breast and
being sealingly secured to said housing to form an air volume therebetween; and

a barrier member which is rigid, wherein said air orifice is in fluid communication
with said air volume and in fluid isolation with said quu{id volume, said air volume and
said liquid volume are in fluid isolation, and said air volume expands or contracts in
response to said pressure and wherein said barrier member is substantially adjacent to

a portion of said air volume thereby preventing the breast from contacting said flexible

insert along said portion of said air volume.

2. The breast cup of claim 1, further comprising a holder being securable to
said housing, wherein said housing, said flexible insert and said holder are securable to

each other at a plurality of orientations.

3. The breast cup of claim 2, wherein said holder is secured to said housing

by a snap fit connection.

4. The breast cup of claim 2, further comprising first and second containers,
wherein said first container has a first diameter and said second container has a second
diameter, wherein said holder has a first securing structure and a second securing
structure, and wherein said first securing structure is removably securable to said first

container and said second securing structure is removably securable to said second

container.

5. The breast cup of claim 4, wherein said first securing structure is a first
threaded surface having a first inner diameter and said second securing structure is a

second threaded surface having a second inner diameter.
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6. The breast cup of claim 5, wherein said first threaded surface and said

second threaded surface are concentrically disposed on said holder.

/. The breast cup of claim 2, further comprising a one-way valve, wherein
said holder has a channel that is in fluid communication with said liquid volume, and

said one-way valve is operably connected to said channel.

8. The breast cup of claim 1, wherein said flexible insert comprises a bladder
and said air volume is disposed at least partially in said bladder, wherein said bladder

expands or contracts in response to said pressure.

9. The breast cup of claim 8, wherein said barrier member is disposed
substantially adjacent to said bladder, said barrier member preventing said breast from

contacting at least a portion of said bladder.

10.  The breast cup of claim 9, wherein said barrier member has a cylindrical

shape and is disposed in said liquid volume.
11.  The breast cup of claim 10, further comprising a holder being securable to

sald housing, wherein said barrier member is directly connected to said holder and

substantially concentrically aligned with said liquid volume.
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12.  The breast cup of claim 1, wherein said flexible insert has a funnel shape
with a first portion that at least partially defines said air volume, said first portion has a
massaging projection formed therein, and said massaging projection is disposed along

said first portion to be in proximity to the areola region of the breast.

- 13.  The breast cup of claim 12, wherein said massaging projection comprises

a continuous ridge having a star-like shape.

14. The breast cup of claim 12, wherein the pressure is a positive pressure
and a negative pressure, wherein said flexible insert further comprises a substantially
cylindrical second portion having a circumferential wall and a plurality of spacers formed
in said circumferential wall, said circumferential wall being separated from said housing
by said plurality of spacers, and said circumferential wall and said plurality of spacers at
least partially defining said air volume, wherein said circumferential wall is moved in
proximity to said housing by said negative pressure and said circumferential wall is

moved remote from said housing by said positive pressure.

15.  The breast cup of claim 14, wherein said plurality of spacers are a plurality

of pleats formed in said circumferential wall.

16.  The breast cup of claim 1, wherein said housing has an outer end and an
inner end, said flexible insert has an outer portion with a first end and an inner portion
with a fourth end, said first end being removably secured to said outer end by a first
securing structure, and said fourth end being removably secured to sa'id iInner end by a

second securing structure.

17. The breast cup of claim 16, wherein said first securing structure and said

second securing structure are tongue and groove securing structures.
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18.  The breast cup of claim 1, wherein the pressure is a positive pressure and
a negative pressure, and wherein said air volume expands in response to said positive

pressure and contracts in response to said negative pressure.

19. A breast cup for the expression of breast milk from a breast having an
areola region, using pressure, the breast cup comprising:

a housing having an air orifice;

a flexible insert having a plurality of spacers and defining a liquid volume, said
flexible insert being sealingly secured to and received in said housing to form an air
volume therebetween,;

a holder having a one-way valve, said holder being secured to said housing; and

a container being secured to said holder, wherein said air orifice is in fluid
“communication with said air volume and in fluid isolation with said liquid volume, said air
volume and said liquid volume are in fluid isolation, and said pressure is applied to said
air volume causing said flexible insert to move with respect to said housing, wherein
said quUid volume is in fluid communication with said container, and wherein each of
sald plurality of spacers extends toward said housing and substantially traverses said

air volume along a length of said housing.

20. The breast cup of claim 19, wherein said housing, said flexible insert and

said holder are securable to each other at a plurality of orientations.

21.  The breast cup of claim 19, wherein said holder is secured to said housing

by a snap fit connection.
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22. A breast cup for the expression of breast milk from a breast having an
areola region, using pressure, the breast cup comprising:

a housing having an air orifice;

a flexible insert defining a liquid volume, said flexible insert being sealingly
secured to and received in said housing to form an air volume therebetween,;

a holder having a one-way valve, said holder being secured to said housing; and

a container being secured to said holder for collecting expressed breast milk, '
wherein said air orifice is in fluid communication with said air volume and in fluid
isolation with said liquid volume, said air volume and said liquid volume are in fluid
isolation, and said pressure is applied to said air volume causing said flexible insert to
move with respect to said housing, wherein said liquid volume is in fluid communication
with said container, wherein said container is a first container having a first diameter
and a second container having a second diameter, wherein said holder has a first
securing structure and a second securing structure, and wherein said first securing
structure is removably securable to said first container and said second securing

structure is removably securable to said second container.

23.  The breast cup of claim 22, wherein said first securing structure is a first
threaded surface having a first inner diameter and said second securing structure is a

second threaded surface having a second inner diameter.

24.  The breast cup of claim 23, wherein said first threaded surface and said

second threaded are concentrically disposed on said holder.
25. The breast cup of claim 19, wherein said holder has a channel that is In

fluid communication with said liquid volume and said container, and said one-way valve

is operably connected to said channel.
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26. The breast cup of claim 19, wherein said flexible insert comprises a
bladder defined in part by one or more of said plurality of spacers, wherein said air
volume is disposed at [east partially in said bladder, and wherein said bladder moves in

response to said pressure.

27.  The breast cup of claim 26, further comprising a barrier member disposed
substantially adjacent to said bladder, said barrier member preventing said breast from

contacting“at least a portion of said bladder.

28. The breast cup of claim 27, wherein said barrier member has a cylindrical

shape and is disposed in said liquid volume.

29. The breast cup of claim 28, wherein said barrier member is secured to

said holder and substantially concentrically aligned with said liquid volume.

30. The breast cup of claim 19, wherein said flexible insert has a funnel shape
with a first portion that at least partially defines said air volume, said first portion has a
massaging projection formed therein, and said massaging projection is disposed along

said first portion to be in proximity to said areola region of said breast.

31. The breast cup of claim 30, wherein said massaging projection is a

continuous ridge having a wave-like shape.
32. The breast cup of claim 31, wherein said flexible insert comprises first and

second portions, said first portion being upstream from said second portion, and

wherein said plurality of spacers are disposed in said second portion.

33. The breast cup of claim 32, wherein said plurality of spacers are a plurality

of pleats formed in a circumferential wall of said flexible insert.
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34. The breast cup of claim 19, wherein said housing has an outer end and an
inner end, said insert has an outer portion with a first end and an inner portion with a
fourth end, said first end being removably secured to said outer end by a first securing
structure, and said fourth end being removably secured to said inner end by a second

securing structure.

35. The breast cup of claim 34, wherein said first securing structure and said

second securing structure are tongue and groove securing structures.

36. A breast hood for expression of breast milk from a breast having an areola
region, in response to a pressure from a pressure source, the breast hood comprising:

a rigid structure having a funnel shape, '

a flexible structure being sealingly secured to and received in said rigid structure,
said flexible structure receiving a portion of the breast;

a displacement volume disposed between said rigid structure and said flexible
structure;

a liquid volume defined along a longitudinal axis of said flexible structure, said
liquid volume being in fluid isolation from said pressure source;

a channel in fluid communication with said pressure source and said
displacement volume; and

a barrier member which is more rigid than said flexible structure, wherein said
pressure source changes the pressure in said displacement volume, and wherein said
barrier member has at least a portion thereof that is disposed in said liquid volume

thereby preventing the breast from contacting at least a portion of said flexible structure.
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37. The breast hood of claim 36, wherein said flexible structure comprises a
bladder and said displacement volume is disposed at least partially in said bladder,
wherein said bladder moves in response to a change in pressure in said displacement

volume.

38. The breast hood of claim 37, wherein said barrier member is disposed

substantially adjacent to said bladder, said barrier member preventing said breast from

contacting at least a portion of said bladder.

39. The breast hood of claim 38, wherein said barrier member has a

cylindrical shape and is disposed in said liquid volume.

40. The breast hood of claim 36, wherein said flexible structure has a first
portion with a funnel shape that at least partially defines said displacement volume, said
first portion having a massaging projection formed therein, and said massaging
projection being disposed along said first portion to be in proximity to the areola region

of the breast.

41.  The breast hood of claim 40, wherein said massaging projection has a

star-like shape.

42.  The breast hood of claim 40, wherein said flexible structure further
comprises a second portion having a circumferential wall and a plurality of spacers
formed in said circumferential wall, said circumferential wall being separated from said
rigid structure by said plurality of spacers, and said circumferential wall and said
plurality of spacers at least partially defining said displacement volume, wherein said
circumferential wall is moved in relation to said rigid structure by said change in

pressure in said displacement volume.

43. The breast hood of claim 42, wherein said plurality of spacers are a

plurality of pleats formed in said circumferential wall.
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44.  The breast hood of claim 36, wherein said rigid structure has an outer end
and an inner end, said flexible structure has an-outer portion with a first end and an
iInner portion with a fourth end, said first end being removably secured to said outer end
by a first securing structure, and said fourth end being removably secured to said inner

end by a second securing structure.

45. The breast hood of claim 44, wherein said first securing structure and said

second securing structure are tongue and groove securing structures.
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