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A breast shield Is provided that includes a hood body with an outer rim within which a breast is recelved and a shield extension
portion extending downstream from the outer rim. A milk drain is connected to the shield extension portion. A vacuum isolation
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ABSTRACT

A breast shield is provided that includes a hood body with an outer rm
within which a breast is received and a shield extension portion extending
downstream from the outer rim. A milk drain is connected to the shield extension

5 portion. A vacuum isolation element including a collapsible membrane is
connected to the shield extension portion of the hood body. The collapsible
membrane portion includes an interior cavity communicating with the vacuum
source. The interior cavity is effective to create a negative pressure within the
shield extension portion when collapsed by vacuum to isolate the vacuum source

10 from expressed milk, with miltk being channelled through the insert to a collector,

such as a milk bottle.
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REAST SHIELD WITH VACUUM ISOLATION ELEMENT

FIELD OF THE INVENTION

The present invention relates generally to a breastmilk pump and, more

particularly, relates to a breast shield having a vacuum isolation element.

BACKGROUND OF THE INVENTION

Breast pumps are well known, and generally comprise a hood or shield
that fits over the breast, a vacuum pump connected to the hood for generating an
intermittent vacuum (or negative pressure) within the hood, and a receptacle for
expressed milk. The intermittent suction action of the vacuum pump serves to
oull on the breast and nipple and thereby extract milk. The extracted milk
typically flows from the hood into a collection container for storage and later use.
A breast pump of the foregoing type is shown in Larsson U.S. Patent No.
4,857,051,

Inserts for use within the hood of a breast pump are known, but they have
typically been used for sizing the breast shield. A flexible breast engaging device
has also been used for nipple stimulation, as disclosed in Larsson U.S. Patent
No. 5,049,126. The 126 patent discloses a frame made from a rigid material

having a funnel shape. A flexible membrane fits over the nipple receptor frame.

When suction is applied to the flexible membrane, it collapses and gently

squeezes the nipple for inducing uterine activity.

While various prior art breast pump constructions have been quite
effective, there are certain drawbacks associated with some of these
constructions. For example, there has been a problem with bacteriological

contamination is some previous breast pumps when a motor driven pump is

used. Overflow protection is necessary to prevent milk from entering the pump
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air line. Even so, it has been found that moisture and the like from the user may
still enter the pump air line.

Another design consideration for breast pumps is associated with the
maintenance of the breast pump in a sanitary condition. In particular, depending
upon the configuration of the interior walls of the hood body, it can be difficult for
some users to properly clean the device. More specifically, the internal wall
construction of the hood body of some previous constructions can have crevices
and small passageways that are not easily cleaned.

Accordingly, 1t Is desirable in a breast pump assembly to reduce
contamination of the motor air line associated with certain motor driven pumps,

and to provide a breast pump that is easily cleaned by a user.

SUMMARY OF THE INVENTION

Briefly stated, the present invention is directed to an improved breast
shield assembly for use with a collector for expressed milk and a vacuum source.
A breast shield assembly Is provided that includes a hood body (or shield) with an
outer nm within which a breast is received and a hood extension portion
extending downstream from the outer rim. A milk drain communicates with the
nhood extension portion. In a preferred embodiment, a vacuum isolation element
Including a collapsible membrane is located in the shield extension portion of the
hood body. The collapsible membrane portion includes an interior cavity adapted
to be connected to the vacuum source. A portion forms a conduit or passageway
from the extension portion to the milk drain. The interior cavity is effective to
create a negative pressure within the shield extension portion when in a
collapsed state, and isolate the vacuum from expressed milk, with milk being
channelled through the isolation element to a collector, such as a milk bottle.

According to another aspect of the invention, the vacuum isolation
element I1s a monolithic (single piece) insert which is removably received in the
hood of the breast shield. A further aspect of the invention is that the vacuum
iIsolation includes a valve located within the milk drain.

A noteworthy advantage of the present invention is that the use of the

vacuum isolation element can substantially prevent bacteriological contamination
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of the pump assembly. The vacuum isolation element serves as a liner to the
breast shield, to prevent air or milk from within the hood from contaminating the
preast shield or damaging the pump.

Another advantage of the present invention is that the vacuum isolation
element can be removable and even made disposable. Because the vacuum
Isolation element is the only portion of the assembly that is in direct contact with
the expressed milk, the breast shield assembly can be more easily and reliably

cleaned.

The present invention will be further understood with reference to the
detailed description below read in conjunction with the accompanying drawings,

IN which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an assembled view of a preferred embodiment of a breast pump
iIncluding a breast shield and vacuum isolation element constructed in
accordance with the present invention;

FIG. 2 is an exploded view of a breast shield and vacuum isolation
element as shown in FIG. 1; and

FIG. 3 is an enlarged sectional view of the breast shield and vacuum

Isolation element as shown in FIG. 1.

DETAILED DESCRIPTION OF AN EMBODIMENT

FIG. 1 illustrates a preferred embodiment of a breast pump 10 constructed
In accordance with the present invention. A hood body or shield 12 having an
outer tm 14 and an extension portion 16 s illustrated. The outer rim 14 forms a
circular opening 18 on the first end 20 of the hood body 12. Two support braces
22 connect the outer rim 14 to the extension portion 16, and define a shell for the
hood body 12. As those of ordinary skill in the art will recognize, a wide variety of
sizes may be used to construct a hood body in accordance with the present
iInvention.

The extension portion 16 takes the forms of tube or cylinder in the

preferred embodiment shown in the drawings. The diameter of the extension
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portion 16 Is substantially narrower than the diameter of the outer rim 14. The
second end 24 of the hood body 12 includes a collar 26 having a threaded
interior surface 27 for connection to a vacuum source. As illustrated in FIG. 3,
the pump collar 28 includes a threaded exterior surface 30 that mates with the
threaded interior surface 27 in order to secure the pump collar 28 to the hood
body 12. The pump collar 28 is connected to a pump 32 operable to create a
vacuum. |t 1s important to recognize that the vacuum source could include a
motor driven pump or a manual pump. In addition, it should also be recognized
that attachment mechanisms other than threaded engagement could be used to
connect the vacuum source to the hood body 12, such as a snap-fit type
attachment mechanism. Again, reference may be made to U.S. Patent No.
4,857,051 for such details as to the use and engagement of various vacuum
sources.

A milk drain or transfer 40 also communicates with the extension portion
16 of the hood body 12. In the preferred embodiment, the milk drain 40 takes the
form of a tube or cylinder on a lower portion of the hood body 12. A catch
chamber attachment collar 42 is formed at the base 44 of the milk drain 40. The
attachment collar 42 has air pressure relief openings 46 (FIG. 1). The attachment
collar 42 has a threaded interior surface 48 that mates with correspondingly
threaded surface 50 on a catch chamber or milk bottle 52, which coilects the

expressed milk.
The insert 60 is best seen in FIG. 2. The insert 60 includes a first lip 62

having an internal channel that overiays and is secured around the outer rim 14
when assembled. A hemispherical or cone-shaped part 64 extends downward
from the lip 62 to the beginning of the extension portion 16 of the hood body 12,
and receives the breast of a user. A tubular extension portion 66 extends from
the hemispherical shaped part 64. The hemispherical part and the tubular portion
16 form a funnel. When assembled, the tubular portion 66 is received within the
extension portion 16. A duck-bill type valve 68 extends from a lower portion 70 of
the insert 60. A second lip 74 extends from the downstream end of the insert 60.

The second lip 74 extends over a rear rim 76 of the hood body 12 and seals the
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assembly when the pump collar 28 is connected thereto. The entire insert 60 is
made of a thin flexible latex.

As best seen In FIG. 3, a collapsible membrane 80 is formed within the
interior 82 of the tubular portion 66. In this embodiment, the coliapsible
membrane 80 is also generally tubular, or cylindrical, in shape. An interior cavity
84 is defined by the collapsible membrane 80. This cavity 84 communicates with
the vacuum source through the collar 26 and the pump collar 28 connection. The
vacuum source, therefore, is sealed from contact with the interior 82 of the insert
60. A milk passageway 88 extends adjacent the collapsible membrane 80.

It should be recognized that the collapsible membrane 80 can be formed
INn other shapes or configurations than the one illustrated in the FIGURES. For
example, while in one preferred embodiment the collapsible membrane 80
occupies greater than 50% of the volume of the interior 82 of the tubular portion
66 of the Insert 60, other sizes may be implemented. The volume of the
collapsible membrane Is sized as needed to transmit sufficient negative pressure
from the vacuum source to the breast within the funnel to adequately pull upon
the breast for milk expression. Also, as noted, in the preferred embodiment, the
Insert 60 is formed as a one-piece or monolithic element from latex, or could be
formed from materials such as silicone. However, as those of ordinary skill in the
art will recognize, use of other materials or configurations is possible.

In use, the insert 60 Is placed within the hood body 12 as illustrated in FIG.
1. A user places her breast within portion 64 of the insert 60. A negative
pressure Is created within the interior 82 of the insert 60 through operation of the
vacuum source in order to draw upon the user's breast. More specifically, the
vacuum Is transmitted into cavity 84 which causes the collapsible membrane 80
to collapse, thereby creating a negative pressure in the interior 82 of the insert
60. The nipple and adjacent breast are thereby drawn into the interior 82. Milk is
expressed Into milk passageway 88. When the negative pressure is released
from Interior 82 by stopping the vacuum and applying a positive pressure, the
milk is released through the valve 68 into the milk bottle 52.

The embodiment described is illustrative and not restrictive. The scope of

the Invention Is Indicated by the claims rather than by the foregoing description.
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The invention may be embodied in other specific forms without departing from the
spirit of the invention. For example, the collapsible membrane may be embodied
In forms and configurations other than those illustrated or described herein.
Accordingly, all changes which come within the scope of the claims are intended

to be embraced therein.
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WHAT IS CLAIMED IS:

1. A breast shield assembly for use with a vacuum source comprising:
a hood body having an outer rim within which a breast is received, and
a hood extension portion extending downstream from the outer rim:
a milk drain connected to the hood extension portion:
a collector for expressed milk connected to the milk drain; and an insert attached
to the outer rim of the hood body, the insert having a funnel shaped portion
Including an insert extension portion, a collapsible membrane extension portion
further defining a milk passageway to the valve, the funnel shaped portion
generally conforming in shape to the outer rim of the hood body, the insert
extension portion including the collapsible membrane portion being located within
the hood extension portion and forming an enclosure within the hood body isolating
the vacuum source from expressed milk, the collapsible membrane portion
communicating with and transmitting air pressure changes from the vacuum source
to the breast within the funnel shaped portion, and milk being directed through the

milk passageway through the valve and to the collector.

2. The breast shield of claim 1 wherein the insert is removably attached to

the outer rnim.

3. The breast shield of claim 2 wherein the collapsible membrane portion
has a substantially cylindrical shape and is located in an upper part of the insert
extension portion, and the milk passageway is located in a lower part of the insert

extension portion.

4. The breast shield of claim 3 wherein the valve comprises a duck-bill type
valve.
5. The breast shield of claim 3 wherein the milk drain is formed in a rear

portion of the insert extension portion.
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6. The breast pump of claim 5 wherein the insert extension portion defines
a volume and the collapsible membrane portion occupies, greater than 50% of the

volume when not in a collapsed state.

7. A breast shield assembly for use with a vacuum source comprising: a
hood body having an outer rim within which a breast is received, and a hood
extension portion extending downstream from the outer rim; and a vacuum isolation
element including a collapsible membrane portion, a liner portion which attaches
to the outer rim, and a portion defining a passageway to the breast located within
the hood extension portion of the hood body, the collapsible membrane portion
having an interior cavity adapted to be connected to the vacuum source and being
effective to communicate a negative pressure from the vacuum source to within the
hood extension portion when in a collapsed state and to isolate the vacuum source

from the breast.

8. The breast shield of claim 7 wherein the vacuum isolation element is a

one-plece removable insert.

9. A breast pump comprising:

a shield having an outer rim within which a breast is received, and a hood
extension portion extending downstream from the outer rim;

a milk drain connected to the hood extension portion;

a collector for expressed milk connected to the milk drain; and

a monolithic insert attached to the outer rim and located within the hood
extension portion of the shield, the insert having funnel shaped portion including
an insert extension portion, a collapsible portion, a passageway defined by the
insert extending from the funnel shaped portion, and a valve which opens and
closes the passageway, the funnel shaped portion generally conforming in shape
to the outer rim of the hood body, the insert extension portion including the
collapsible portion being located within the hood extension portion and forming an
enclosure within the insert adapted to isolate a vacuum source communicating with

the shield from expressed milk, with the collapsible portion communicating with and
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transmitting air pressure changes from a vacuum source to the shield, and milk

being directed through the passageway to the milk drain and the collector.

10. The breast pump of claim 9 wherein the insert is disposable and formed

from a substantially resilient material.

11. The breast pump of claim 9 wherein the insert is disposable and formed

from a substantially resilient material.

12. An insert for a vacuum device which applies suction to a body part, the
vacuum device including a shell having an interior adapted to be applied over the
body part, comprising:

a liner insert portion generally conforming to the interior of the shell and
forming a liner between the shell and the body part;

a collapsible insert portion forming an enclosure, with an opening defined
In the enclosure which communicates with a source of vacuum:

a passageway defined within the insert which communicates with the

body part;
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the collapsible insert portion isolating the passageway and the body
part from the source of vacuum, with vacuum from the source of
vacuum causing the collapsible portion to collapse and thereby
transmit the vacuum as a suction force within the shell to pull on
the body part.

13.  The insert of claim 12 wherein the liner insert portion further
includes an extension portion, the liner insert portion including the extension
portion and the collapsible insert portion being formed integral, and the

passageway is defined between the collapsible insert portion and the extension

portion.

14.  The insert of claim 12 wherein the liner insert portion has a funnel
shape which generally conforms to the interior shape of the shell and further
Includes an extension portion forming the tubular part of the funnel shape, with
the collapsible insert portion being formed within the extension portion, the liner
insert portion including the extension portion and the collapsible insert portion
being formed integral, and the passageway is defined between the collapsible

insert portion and the extension portion.

15.  The insert of claim 14 further including a valve formed integral with
the extension portion, the valve closing under the influence of vacuum within the

shell.

16. A breast shield assembly for use in expressing breastmilk using a
vacuum source, comprising:

a shell having an interior adapted to be applied over the breast:

a liner portion generally conforming to the interior of the shell and
forming a liner between the shell and the breast:

a collapsible portton forming an enclosure, with an opening defined in
the enclosure which communicates with the vacuum source:

a passageway defined within the liner portion which communicates with

the breast for milk flow through the passageway;

- 10 -
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the collapsible portion isolating the passageway and the breast from the
vacuum source, with vacuum from the vacuum source causing
the collapsible portion to collapse and thereby transmit the
vacuum as a suction force within the shell to pull on the body

part

17.  The breast shield assembly of claim 16 wherein the liner portion
has a funnel shape with a hemispherical part which generally conforms to the
interior shape of the shell and further includes an extension portion extending
from the hemispherical part, with the collapsible portion being formed within the
extension portion, the liner portion including the extension portion and the
collapsible portion being formed integral as an insert which is removably
attachable to the shell, with the passageway defined between the collapsible

iInsert portion and the extension portion.

18.  The breast shield assembly of claim 17 further including a valve

formed Integral with the extension portion and communicating with the

passageway, the valve closing under the influence of vacuum within the shell.

19. A breast shield assembly for use in expressing breastmilk using a
vacuum source, comprising:

a shell having an interior adapted to be applied over the breast;

a funnel shaped portion having a hemispherical part generally
conforming to the interior of the shell and forming a liner
pbetween the shell and the breast, and a tubular extension
portion extending from the hemispherical part;

a collapsible portion forming an enclosure, with an opening defined in
the enclosure which communicates with the vacuum source,
with the collapsible portion being formed within the extension
portion;

a passageway defined between the collapsible portion and the
extension portion which communicates with the breast for milk

flow through the passageway, the insert portion isolating the

- 11 -
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passageway and the breast from the vacuum source, with
vacuum from the vacuum source causing the collapsible portion
to collapse and thereby transmit the vacuum as a suction force
within the shell to pull on the breast;

5 the funnel shaped portion including the extension portion, and the
collapsible portion being formed integral and adapted as an

iInsert which is removably attached to the shell.

20.  The breast shield assembly of claim 19 further including a valve
formed integral with the extension portion and communicating with the

10 passageway, the valve closing under the influence of vacuum within the shell.

Barrigar & Moss

81 Metcalfe Street
7th Floor

Ottawa, Ontario
Canada, K1P 6K7

Agents for the Applicant
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