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MANUAL BREAST PUMP
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application No.
60/791,156, filed April 11, 2006.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The present invention relates to devices and methods to obtain breast
milk. More particularly, the present invention relates to a device and method for
expressing breast milk through use of a breast cup and manual pump.

2. Description of the Related Art

[0003] Breast pump systems that use either manual or automatic means for
obtaining breast milk are known in the art. Typicallly, these systems use a
vacuum source to generate a negative pressure through a hood or cup that is

applied to the breast.

[0004] Previous manual breast pump systems do not provide sufficient comfort
and ease of use. Previous pumps have pump héndles that are not
ergonomically designed to fit a woman's hand, especially those women with '
small hands. Previous breast pump designs often require the woman to extend
her hand in an uncomfortable manner. After repeated cycles of pumping, such
designs can result in prolonged discomfort and lingering pain in the user's hand.
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Previous manual breast pump systems further fail to facilitate cleaning of the

devices through use of easily separable components.

[0005] Additionally, previous manual breast pumps often create excess noise
and vibrations that are annoying to a user, may cause further discomfort, and
prevent the user from using the breast pump discretely.

SUMMARY OF THE INVENTION

{0006] The present disclosure provides a manual breast pump that is
ergonomically designed to provide comfort and ease of use.

[0007] The manual breast pump of the present disclosure includes a housing, a
funnel for connection to the housing and for forming a passage for breast milk; a
cup for receiving a breast with the cup being connected to the funnel; a lid
connected to an upper portion of the housing; a handle assembly connected to
the lid; a substantially semi-circular finger grip attached to the housing; a piston
movably secured to the handle assembly and reciprocally movable within the
housing to create a negative pressure for the expression of breast milk from the
breast; and a flexible insert sealably secured to the cup and forming an isolated
air volume between the cup and the flexible insert. The isolated air volume
expands and contracts as the piston moves reciprocally within the housing,
causing the flexible insert to move. The manual breast pump also includes a
valve removably connected to a lower portion of the housing; and a receptacle
for receiving the breast milk. The receptacle is removably connected to a lower

portion of the housing.

[0008] A method for producing a massaging action on a breast to assist in the
expression of breast milk while using a breast pump is also provided. The breast
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pump includes a housing, a cup, a flexible insert, and a pressure source. The
method comprises: fo'rming an isolated air volume between the flexible insert and
the cup, and using the pressure source to reciprocally apply and release a
negative pressure within the housing. The application of the negative pressure
causes the isolated air volume to expand and the flexible member to move
toward the breast and apply a massaging action, and the release of the negative
pressure causes the isolated air volume fo contract and move away from the

breast.

[0009] The present disclosure further provides a manual breast pump that avoids
excessive noise and vibrations.

[0010] These and other advantages and benefits are provided by the manual
breast pump of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of an exemplary embodiment of the manual

breast pump described in the present disclosure.
[0012] FIG. 2 is an exploded view of the manual breast pump of FIG. 1.

[0013] FIG. 3 is a cross sectional view of the manual breast pump of FIGS. 1 and
2, taken along line 3-3 of FIG. 1.

[0014] FIGS. 4A through 4C are detailed views of a piston of the manual breast
pump of FIG. 1.
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[0015] FIGS. 5A through 5C are detailed views of a locking structure of the
manual breast pump of FIG. 1.

[0016] FIGS. 6A and 6B are detailed views of a lid of the manual breast pump of
FIG. 1.

[0017] FIGS. 7A and 7B are detailed views of an insert for use with the cup of the
manual breast pump of FIG. 1.

[0018] FIGS. 8A through 8C are detailed views of a stand for use with the
manual breast pump of FIG. 1.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] Referring to the drawings and in particular, to Figs. 1 through 3, there is
provided a manual breast pump generally represented by reference numeral 10.
Breast pump 10 includes a cup 12, a funnel 14, a housing 16, a lid 18, a handie
assembly 20 and a finger grip 22. Handle assembly 30 is pivotably connected to
lid 18, and a piston 24 is connected to handle assembly 20 and movably
positioned within housing 16. A valve 26 is located at a lower end of housing 186,
and an insert 28 is securably positioned within cup 12. A receptacle 27 for
receiving milk pumped from the breast of a user is removable connected to
housing 16. '

[0020] Handle assembly 20 includes handle 30, lever 32, pin 34, and spring 36.
Spring 36 connects lid 18 with handle assembly 20. In the embodiment shown,
handle 30 has a curved shape that narrows in width as it extends from a distal
end to a proximal end with the proximal end being defined as the end near the lid
of the breast pump 10. In. one embodiment, portions of handle 30 include a soft
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material 38, such as a thermoplastic elastomer (TPE), molded over a base of
rigid material 40 such as a polycarbonate resin. Soft material 38 is preferably
positioned on portions of handle 30 that will come into contact with a user's
hand, particularly in a top region 42 near the distal end of handle 30.
Additionally, soft material 38 may be textured to provide enhanced grip and
comfort during use of breast pump 10.

[0021] Lever 32 extends from handle 30 and includes an aperture 44 for
securably housing pin 34. Lever 32 extends through an opening 46 in lid 18 to
engage piston 24 by use of a pin 34. Piston 24 includes a channel 48 for
receiving lever 32 and slots 50 for receiving pin 34. Slots 50 are formed in each
of the walls that create channel 48.

[0022] Piston 24 is shown in greater detail in Figs. 4A through 4C. Channel 48
includes a narrow portion 52 and a wide portion 54. Preferably, wide portion 54
has a width W1 that is greater than the length of pin 34, and narrow portion 52
has a width W2 that is less than the length of pin 34. This configuration allows
pin 34 to be inserted into wide portion 54 and pushed forward to slidably engage
with slots 50 in narrow portion 52 of channel 48. In one émbodiment, the width
W1 of wide portion 54 is at least twice the width W2 of narrow portion 52. Piston
34 is engaged with handle assembly 20 by first inserting lever 32 into wide

' portion 54 of channel 48, and then moving lever 32 forward into narrow portion
52 of channel 48 to engage pin 34 with slots 50. Slots 50 include protrusions 55
extending into the slots to lock pin 34 in place. .

[0023] Advantageously, this configuration allows piston 24 to easily be
separated from handle assembly 20 and lid 18 for cleaning or other maintenance
purposes. Piston 24 also includes a sealing member channel 51 for receiving a
sealing member 53. Sealing member 53 is preferably a flexible, annular member
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with a substantially U-shaped cross section. The outside diameter of sealing
member 53 is slightly larger than the outside diameter of piston 24 and
substantially the same diameter as the inner diameter of housing 16 to create an
airtight seal when piston 24 moves within housing 16.

[0024] In the embodiment shown in Figs. 1 through 3, housing 16 has, as shown
clearly in Fig. 2, an hourglass shape, with an upper portion 56 for receiving
piston 24, a lower portion 58 for connecting to a storage receptacle, and a
narrowed central portion 60. In the embodiment shown, finger grip 22 is a
semicircular ring extending from upper portion 56 to lower portion 58, and is
made of rigid material 40 overmolded with compliant or soft material 38. Finger
grip 22 preferably has a diameter large enough to accommodate an average
user's thumb. Soft material 38 may be TPE, gel, or any other material that will
enhance comfort for a user. Although the finger grip 22 shown in Figs. 1 through
disa sem_icircular ring, the present disclosure contemplates the use of any
number of configurations for finger grip 22. For example, finger grip 22 may be a
hook-like structure attached or connected to either upper portion 56, lower
portion 58, or central portion 60 of housing 16. Alternatively, finger grip 22 could
be a ledge or groove that provides sufficient area for gripping purposes.

[0025] Housing 16 includes a locking structure 62. Locking structure 62 may be
integrally formed with housing 16 or may be formed separately and attached to
housing 16.

[0026] In the embodiment shown in Figs. 1 through 3, locking structure 62
includes an annular structure having a base 64 with side walls 66 extending
upward from the base. Preferably, locking structure 62 is permanently attached
to upper portion 56 of housing 16 by a welding or gluing process. Details of
locking structure 62 are shown in Figs. 5A through 5C. Side walls 66 of locking
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structure 62 have two or more locking members 68 with openings 70 between
locking members 68. Each locking member 68 includes an upper portion 72 and
a stopper 74. Upper portions 72 of locking members 68 are substantially parallel
to base 64, forming grooves 76.

[0027] Details of lid 18 are shown in Figs. 6A and 6B. Lid 18 includes two or
more tabs 78. Tabs 78 are sized such that the tabs correspond to the openings
70 between locking members 68. To removably secure lid 18 to locking
structure 62, tabs 78 of lid 18 are inserted into grooves 76 via openings 70
between locking members 68. Lid 18 is then rotated in such a Way that tabs 78
move within grooves 76 until tabs 78 abut stoppers 74, locking lid 18 in place on
top of housing 16. In the embodiment shown in the drawings, side walls 66 also
include two or more protrusions 80. Protrusions 80 serve to help hold lid 18 in
place and prevent accidental unlocking of the lid. In the embodiment shown, lid
18 and housing 16 include graphics 81 indicating a locked and an unlocked
position of the lid. Preferably, graphics 81 are textured graphics integrally
formed on housing 16 and lid 18.

[0028] Figs. 7A and 7B show details of insert 28. Insert 28 is preferably made of
a flexible material, such as silicone. Insert 28 sealingly connects with cup 12
along a periphery of the dup. in one embodiment, insert 28 includes a lip 82 that
connects to the periphery of cup 12. Insert 28 also has neck 84 that abuts ’
against an inner surface 86 of funnel 14. When insert 28 is connected to cup 12,
an air volume 88 is formed between an insert 28 and an inner surface 90 of cup
12. Air volume 88 is an isolated air volume. In other words, lip 82 and neck 84
of insert 28 create an air tight seal with cup 12, forming an air volume 88 that is
in fluid isolation from any other air volume, including the ambient air and the air
within housing 16, funnel 14, and cup 12. During operation of breast pump 10,
air volume 88 expands and contracts due to pressure differences caused by the
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movement of piston 24 within housing 16. As a result, insert 28 moves with
respect to cup 12, providing a massaging action to the breast of the user. Insert
28 also includes a massaging projection 92. In the embodiment shown in Figs.
7A and 7B, massaging prbjection 92 is a continuous undulated ridge that has an
overall star-like shape. However, any number of other shapes and types of
projections are contemplated by the present disclosure. Massaging projection
92 increases the effectiveness of the massaging action and makes the breast
pump 10 more comfortable to use. '

[0029] Referring to Fig. 3, cup 12 is substantially frusto-conical in shape and
substantially centered about an axis A1. Funnel 14 has an upper portion 94 that
is substantially cylindrical in shape and substantially centered about an axis A2.
Funnel 14 also includes a lower portion 96, having a curved lower surface 98
and a flat upper surface 100. An angle B is formed between axis A1 and axis
A2. Most preferrably, angle B is between approximately 90° and approximately
178°. Preferably, angle B is between approximately 115° and 165°. In one
preferred embodiment, angle B is approximately 160°. Positioning funnel 14 at
an angle B with respect to cup 12 allows a user to pump in a more comfortable
position, because milk na;uratly flows down funnel 14 toward valve 26 and into
receptacle 27. This prevents a user from having to lean forward while pumping.
The angling of cup 12 with respect to funnel 14 also helps prevent the back flow
of milk during use of breast pump 10.

[0030] Valve 26 is preferably a one-way valve positioned in the pump housing to
allow flow of breast milk from funnel 14 into receptacle 27. Receptacle 27 may
be a bottle, liner or holder with a liner, or any other suitable container. Housing
16 may include two or more concentric threads allowing housing 16 to be
connected to various sizes of receptacles 27. In the embodiment shown in Figs.
1 through 3, the vaive 26 is a plug valve. However, the present disclosure
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contemplates the use of other types of valves and/or barriers that allow for the
flow of the breast milk into receptacle 27 while preventing back-flow of the mitk
into funnel 14. In one embodiment, valve 26 is made from a colorful material to
aid in locating the valve when it is disassembled from breast pump 10. For
example; rather than being transparent, valve 26 may be blue in color, allowing a
user to more easily locate valve 26 when the valve is being washed in a sink or
dishwasher. Other colors and/or multiple colors for valve 26 are also
contemplated by the present disclosure.

[0031] The flexible insert is preferably transparent and has a color, such as, for
example, blue, which allows a user to more easily see the pumping and/or
massaging action during operation. Other colors and/or structures can also be
used as an indicator of pumping operation.

[0032] in operation, cup 12 receives a user's breast, and insert 28 forms a seal
surrounding the nipple of the breast. Movement of handle assembly 20 causes
piston 24 to move reciprocally within housing 16, which creates a negative
pressure on the breast, facilitating the expression of milk. As handle 30 is
moved in direction D1 as shown in FIG. 3, lever 32 and pin 34 cause piston 24 to
move upward in direction D2, creating a negative pressure that tends to pull the
nipple toward funnel 14, causing milk to be expressed from the breast. Atthe
same time, air volume 88 expands due to the pressure differential. As air
volume 88 expands, insert 28 and massaging projection 92 push against the
breast to provide a masséging action, which further aids in the expression of milk
from the breast, and enhances comfort for a user. When handle 30 is released,
spring 36 causes handie assembly 20 and piston 24 to return to their initial
positions as shown in FIG. 3.
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[0033] Previous manual breast pumps cannot comfortably be used by women
having small hands. Advantageously, breast pump 10 includes finger grip 22,
which allows breast pump 10 to be used comfortably by a wide variety of users.
Finger grip 22 on breast pump 10 especially allows dsers with small hands to
comfortably use breast pump 10. For example, to operate breast pump 10, a
user may place her thumb of one hand in finger grip 22 and pull handie 30
toward finger grip 22 using one or more fingers from the same hand.
Alternatively, a user may place a finger in finger grip 22 and use the thumb or
another part of the hand to pull handle 30 toward the finger grip.

[0034] Finger grip 22 also provides for reduced noise and vibration of breast

. pump 10. During use of breast pump 10, handle 30 is pulled toward, and comes
into contact with, finger grip 22. Thus, finger grip 22 prevents handle 30 from
contacting the housing 16 or receptacle 27. Finger grip 22 is overmolded with a
soft material, and it has been found that the use soft material on finger grip 22
significantly reduces the noise and vibration produced by breast pump 10 when

in use.

[0035] Figs. 8A through 8C show a stand 98 for use with breast pump 10. Stand
98 has a base 100 and a wall 102. Stand 98 can receive receptacle 27. Wall
102 has an elevated portion 104 for supporting receptacle 27. Stand 98 also has
a cut-out 106 extending through base 100 and wall 102. Cut-out 106 adds

flexibility for insertion and removal of receptacle 27.

[0036] While the present disclosure has been described with reference to one or
more exemplary embodiments, it will be understood by those skilled in the art
that various changes may be made and equivalents may be substituted for
elements thereof without departing from the scope of the present disclosure. In
addition, many modifications may be made to adapt a particular situation or

10
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material to the teachmgs of the disclosure without departing from the scope
thereof. Therefore it is intended that the present disclosure not be limited to the
particular embodiment(s) disclosed as the best mode contemplated, but that the
disclosure will include all embodiments falling within the scope of the appended

claims.

11
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The invention claimed is:

1. A manual breast pump comprising:

a housing;

a cup for receiving a breast;

a funnel connecting the cup to the housing and forming a passage for
breast milk;

a movable handle connected to the housing;

a finger grip connected to the housing, the finger grip being separate from
the movable handle; and

a flexible insert removably secured to the cup, wherein the flexible insert
forms an isolated air volume between the cup and the flexible insert.

2.  The manual breast pump of claim 1, further comprising a piston removably
connected to the movable handle, wherein the piston moves reciprocally
within the housing to create a negative pressure for the expression of breast
milk from the breast.

3. The manual breast pump of claim 2, wherein the piston is connected to the
movable handle by a lever, the lever having a proximal end and a distal end,
the lever being connected to the handle at the proximal end and connected to
a pin at the distal end, wherein the piston comprises a plurality of side walls
forming a channel and a plurality of slots formed within the side walls,
wherein the piurality of slots slidably receives the pin.

4. The manual breast pump of claim 3, wherein the channel comprises a wide
portion and a narrow portion.

12
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11.

12.
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The manual breast pump of claim 4, wherein the wide portion has a first width
that is greater than a length of the pin and the narrow portion has a second
width that is less than the length of the pin.

The manual breast pump of claim 5, wherein the first width is at least twice as
wide as the second width. -

The manual breast pump of claim 1, wherein the finger grip comprises a
semicircular ring.

The manual breast pump of claim 7 wherein the housing has an hour glass
shape with an upper portion, a lower portion, and a narrowed central portion,
and wherein the finger grip extends from the upper portion to the lower
portion.

The manual breast pump of claim 1, wherein the finger grip comprises a

compliant material.
The manual breast puinp of claim 9, wherein the compliant material is
selected from the group consisting of a thermoplastic elastomer, a gel

material, a textured material, and any combinations thereof.

The manual breast pump of claim 1, wherein the housing further comprises a
locking structure for removably connecting a lid to the housing.

The manual breast pump of claim 11, wherein the lid is movable between a
locked position and an unlocked position.

13
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18.

19.
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The manual breast pump of claim 12, further comprising graphical indicators
on the lid and housing, wherein the graphical indicators indicate whether the
lid is in the unlocked or the locked position.

The manual breast pump of claim 1, wherein the cup is centered about a first
axis, the funnel is centered about a second axis, the first axis being angled
with respect to the second axis. -

The manual breast pump of claim 14, wherein an angle between the first axis
and the second axis is between approximately 90° and approximately 178°.

The manual breast pump of claim 14, wherein an angle between the first axis
and the second axis is between approximately 115° and approximately 165°.

The manual breast pump of claim 14, wherein an angle between the first axis
and the second axis is approximately 160°.

The manual breast pump of claim 1, further comprising a stand for receiving
the receptacle, wherein the stand comprises a base and a wall having a cut-
out extending through the base and the wall.

A manual breast pump comprising:
a housing; '
a funnel connected to the housing and forming a passage for breast milk;
a cup for receiving a breast, the cup being connected to the funnel;
a lid connected to an upper portion of the housing;
a handle assembly connected to the lid;
a substantially semi-circular finger grip connected to the housing;

14
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23.

24.

25.
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a piston movably secured to the handle assembly and reciprocally
movable within the housing to create a negative pressure for the
expression of breast milk from the breast;

a flexible insert sealably secured to the cup and forming an isolated air
volume between the cup and the flexible insert, wherein the isolated
air volume expands and contracts as the piston moves reciprocally
within the housing, causing the flexible insert to move; and

a valve removably connected to a lower portion of the housing.

The manual breast pump of claim 19, further comprising a receptacle for
receiving the breast milk, the receptacle being removably connected to a
lower portion of the housing.

The manual breast pump of claim 19, wherein the flexible insert further
comprises a massaging projection.

The manual breast pump of claim 21, wherein the massaging projection

comprises a continuous undulated ridge.

The manual breast pump of claim 19, wherein the valve comprises a colorful
material.

The manual breast pump of claim 23, wherein the material is blue.
The manual breast pump of claim 19, further comprising a stand for receiving

the receptacle, wherein the stand comprises a base and a wall having a cut-

out extending through the base and the wall.

156
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26. A method for producing a massaging action on a breast to assist in the
expression of breast milk while using a breast pump having a housing, a cup,
a flexible insert, and a pressure source, the method comprising:
forming an isolated air volume between the flexible insert and the cup;
using the pressure source to reciprocally apply and release a negative
pressure within the housing; |
wherein the application of the negative pressure causes the isolated air
volume to expand and the flexible member to move toward the breast
and apply a massaging action, and
wherein the release of the negative pressure causes the isolated air

volume to contract and move away from the breast.

16
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