
 

 

 

 

A BREAST PUMP CONTAINER ASSEMBLIES AND METHODS 

 

FIELD OF THE DISCLOSURE  

[0001] The present disclosure generally relates to container assemblies for portable breast pump 

systems and methods for collecting milk from a breast of a nursing mother. 

 

BACKGROUND OF THE DISCLOSURE  

[0002] As more women become aware that breastfeeding is the best source of nutrition for a baby, and 

also offers health benefits to the nursing mother, the need is increasing for breast pump solutions that are 

user-friendly, quiet, discrete and versatile for use by a nursing mother in various situations. This is 

particularly true for the working mother, who is away from the home for eight to ten hours or more and 

needs to pump breast milk in order to have it available for her baby, but it is also a requirement for many 

other situations where the mother is away from the privacy of the home for an extended period, such as 

during shopping, going out to dinner or other activities. 

[0003] Although a variety of breast pumps are available, a number are awkward and cumbersome, 

requiring many parts and assemblies and being difficult to transport. Hand pump varieties that are 

manually driven are onerous to use and can be inconvenient to use. Some powered breast pumps require 

an AC power source to plug into during use. Some systems are battery driven, but draw down the battery 

power fairly rapidly as the motorized pump continuously operates to maintain suction during the milk 

extraction process. Certain other of the breast pumps available are lacking in convenient storage 

containers. The storage containers can be difficult to package, install, remove and store thereby creating 

a barrier to effective use. 

[0004] There is thus a continuing need for conveniently usable and effective container assemblies for 

portable wearable breast pump. The present disclosure addresses these and other needs. 

 

SUMMARY OF THE DISCLOSURE 

[0005] Briefly and in general terms, the present disclosure is directed toward container assemblies for 

a breast pump system. The system includes breast contacting structure and a storage container, and 

structure that delivers milk or other liquid from a breast to the storage container. The method involves 

pumping milk from a breast and delivering the pumped milk into the container assembly. 

[0006] Disclosed herein is a container assembly for a pump, comprising:  

a body;  

a neck portion; 

a valve assembly provided in the body, wherein the valve assembly is configured to 

mate with the pump such that  the container assembly defines a sealed or sealable structure in 

combination with the pump; and 

a hole formed in the neck portion and a grommet attached to the neck, wherein the 

grommet provides support to the container assembly when the container assembly is attached 

to an outlet of the pump. 



 

 

 

 

[0007] According to one aspect of the present disclosure, a system for pumping milk from a breast 

includes a container assembly in combination with one or more of: a skin contact member or flange 

configured to form a seal with the breast; a conduit in fluid communication with and connected to the 

skin contact member; a driving mechanism configured to establish a vacuum profile within the conduit; 

an external shell; and a non-transitory computer readable medium having stored thereon instructions 

executable by a computing device to cause the computing devices to perform functions associated with 

and directed by the firmware; wherein the external shell comprises a compartment facing a distal end of 

the external shell, the external shell further comprising a proximal end surface facing away from the 

proximal end; wherein the skin contact member, the conduit and the driving mechanism are received in 

the compartment of the external shell; wherein the milk collection container is positionable within the 

shell; and wherein the system is shaped and configured to be contoured to the breast of a user. 

[0008] In various embodiments, the storage container can be specifically configured to prevent kinking 

and for durability and handling. A flow feature can be incorporated into the storage container, valve 

assemblies and materials can be chosen to facilitate removing air or gases, tabs and wings can be provided 

for handling, and structure adapted for the removal of milk from a container assembly. The container can 

be pre-formed to optimize or maximize space within a pump system. Further, the container can be placed 

into a flattened configuration to facilitate effective packaging. 

[0009] In at least one embodiment, the flange or skin contact member, the conduit, the driving 

mechanism, the external shell and the milk collection container are all contained within a cup of a 

brassiere. 

[0010] In at least one embodiment, the milk collection container comprises a one-way valve assembly 

that permits milk inflow into the milk collection container but prevents milk backflow from the milk 

collection container to the conduit. 

[0011] In at least one embodiment, the system further includes a milk collection container, wherein the 

milk collection container is in fluid communication with the conduit. 

[0012] According to another aspect of the present disclosure, a method of operating a system for 

pumping milk into a storage container includes one or more of: providing the system comprising a skin 

contact member configured to form a seal with the breast, a conduit in fluid communication with and 

connected to the skin contact member; a driving mechanism including a compression member configured 

to compress and allow decompression of the conduit in response to inward and outward movements of 

the compression member, a sensor, and a controller configured to control operation of the driving 

mechanism; sealing the skin contact member to the breast; operating the driving mechanism to generate 

predetermined pressure cycles within the conduit; monitoring by the controller of at least one of position 

and speed of movement of the compression member relative to the conduit; measuring or calculating 

pressure within the conduit; maintaining or modifying motion of the compression member as needed, 

based upon feedback from the calculated pressure and at least one of position and speed of movement of 

the compression member, to ensure that the predetermined pressure cycles continue to be generated. 

[0013] These and other features of the disclosure will become apparent to those persons skilled in the 

art upon reading the details of the systems and methods as more fully described below. 

 



 

 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1A shows a perspective view of a breast pump system according to an embodiment of the 

present disclosure. 

[0015] Fig. 1B shows a rear view of the system of Fig. 1. 

[0016] Fig. 2 is an exploded view of the system of Fig. 1, depicting mechanical components of the 

system. 

[0017] Fig. 3 is a perspective view, depicting an approach to sealing the flange assembly. 

[0018] Fig. 4 is an enlarged view, depicting a plug of the sealing approach of Fig. 3. 

[0019] Fig. 5 is an enlarged view, depicting another approach to a plug;  

[0020] Fig. 6 is an enlarged view, depicting yet another approach to a plug. 

[0021] Fig. 7 is an enlarged view, depicting still yet another approach to a plug. 

[0022] Figs. 8-10 show one approach to a container assembly arrangement. 

[0023] Figs. 11A-D show various steps involved in installing a container assembly. 

[0024] Figs. 12-14 show an alternative approach to a container assembly arrangement. 

[0025] Figs. 15-16 show another alternative approach to a valve assembly arrangement. 

[0026] Figs. 17-18 show a container assembly with yet another approach to a valve arrangement. 

[0027] Fig. 19 shows another approach to a valve. 

[0028] Fig. 20 shows still yet another approach to a valve arrangement. 

[0029] Figs. 21 is a cutaway view, showing a further approach to a container assembly. 

[0030] Fig. 22 shows yet another further approach to a container assembly with pouring structure. 

[0031] Fig. 23 shows one approach to storing and structure for dispensing a container assembly. 

[0032] Fig. 24 shows another approach to storing and dispensing a container assembly. 

[0033] Fig. 25 show yet another approach for storing a container assembly. 

[0034] Fig. 26 shows a still further approach to storing and dispensing a container assembly. 

[0035] Fig. 27 shows structure for packaging container assemblies. 

[0036] Figs. 28A-B show alternative structure for packaging container assemblies. 

[0037] Fig. 29 shows yet another alternative approach for packaging container assemblies. 

 

DETAILED DESCRIPTION OF THE DISCLOSURE  

 

[0038] Before the present systems and methods are described, it is to be understood that this disclosure 

is not limited to particular embodiments described, as such may, of course, vary. It is also to be 

understood that the terminology used herein is for the purpose of describing particular embodiments 

only, and is not intended to be limiting, since the scope of the present disclosure will be limited only by 

the appended claims. 

[0039] Where a range of values is provided, it is understood that each intervening value, to the tenth of 

the unit of the lower limit unless the context clearly dictates otherwise, between the upper and lower 

limits of that range is also specifically disclosed. Each smaller range between any stated value or 

intervening value in a stated range and any other stated or intervening value in that stated range is 

encompassed within the disclosure. The upper and lower limits of these smaller ranges may 



 

 

 

 

independently be included or excluded in the range, and each range where either, neither or both limits 

are included in the smaller ranges is also encompassed within the disclosure, subject to any specifically 

excluded limit in the stated range. Where the stated range includes one or both of the limits, ranges 

excluding either or both of those included limits are also included in the disclosure. 

[0040] Unless defined otherwise, all technical and scientific terms used herein have the same meaning 

as commonly understood by one of ordinary skill in the art to which this disclosure belongs. Although 

any methods and materials similar or equivalent to those described herein can be used in the practice or 

testing of the present disclosure, the preferred methods and materials are now described. All publications 

mentioned herein are incorporated herein by reference to disclose and describe the methods and/or 

materials in connection with which the publications are cited. 

[0041] It must be noted that as used herein and in the appended claims, the singular forms "a", "an", 

and "the" include plural referents unless the context clearly dictates otherwise. Thus, for example, 

reference to "a sensor" includes a plurality of such sensors and reference to "the pump" includes reference 

to one or more pumps and equivalents thereof known to those skilled in the art, and so forth. 

[0042] The publications discussed herein are provided solely for their disclosure prior to the filing date 

of the present application. The dates of publication provided may be different from the actual publication 

dates which may need to be independently confirmed. 

[0043] Various details of the present system can be found in PCT Application Nos. PCT/US15/41257, 

PCT/US15/41271, PCT/US15/41277, and PCT/US15/41285 each filed 07/21/2015, and 

PCT/US15/50340 filed 09/16/2015, each of which are hereby incorporated herein, in their entireties, by 

reference thereto. 

[0044] Figs. lA-B are perspective and back views of a breast pump system 10 according to an 

embodiment of the present disclosure. The breast pump system 10 can include one or more of the below 

introduced or described features or functions, or a combination thereof. The housing or outer shell 12 of 

system 10 can be shaped and configured to be contoured to the breast of a user and to thus provide a 

more natural appearance when under the clothing of the user. As can be appreciated from the figures, the 

system can define a natural breast profile. The natural breast profile is contemplated to fit comfortably 

and conveniently into a bra of a user and to present a natural look. As such, the profile is characterized 

by having a non-circular base unlike that embodied in a generally dome-shaped configuration. Extending 

from the base are curved surfaces having asymmetric patterns. Moreover, like natural breasts, the profile 

of the device or system is contemplated to define one or more asymmetric curves and off-center inertial 

centers. Various natural breast shapes can be provided to choose from to the tastes and needs of a user. 

An opposite side of the pump system 10 is configured with a flange 14 which is sized and shaped to 

engage a breast of a user. The flange 14 is contoured to comfortably fit against a wide range of user's 

bodies and to provide structure for sealingly engaging with breast tissue. 

[0045] Figure 2 depicts an exploded view of structural and mechanical components of the system 10. 

A housing overmold 61 shaped and sized to overlay the housing 12 is provided and can include a pattern 

of swirling lines that define a pleasing ornamental appearance to the system 10. Configured between the 

housing 12 and flange 14 is the chassis 35. Notably, the chassis can be configured to snap into 

engagement with the housing 12. Moreover, in a preferred embodiment, the chassis 35 supports directly 



 

 

 

 

or indirectly all of the pump components. In particular, a PCB controller mount 63 is supported by the 

chassis 35 and is configured to be connected to and support a circuit board (not shown). A battery bracket 

64 is also supported by the chassis 35 and is sized and shaped to receive a rechargeable battery assembly 

that powers the system 10. A cover jack 65 is further included to provide access to the battery assembly 

and for accepting a power cord connector (not shown). Motor mounting 66 and motor receiver structure 

67 is also supported by the chassis 35 and are configured to receive and support the system motor which 

is powered by the battery and which functions to move actuators operating on the flex conduit or tube 

32. Also supported by the chassis 35 are an actuator bracket 69, and a load cell bracket 70 and load cell 

receiver 71. Moreover, user interface panel can include a button membrane 72 and a button membrane 

housing 73 each supported on the housing 12 that provides the user with system control. 

[0046] In order to connect the flex conduit or tube assembly 32 to the system 10, there are provided a 

flex conduit or tube ring 80 and a flex conduit or tube collar 82. The flex conduit or tube collar 82 is 

sized and shaped to be received into a pair of spaced snap buttons 84. In one specific embodiment, a fluid 

container fitment 86 (shown in isolation from the container) can be sized and shaped to be received into 

the flex conduit or tube collar 82. A door assembly 90 is attached to the flange 14 and configured to 

swing open and closed to both provide access to an interior of the system 10 as well as to support a robust 

connection between the fitment 86 and flex conduit or tube collar 82 as described in more detail below. 

[0047] As shown in Fig. 3 where the flange 14 is shown as transparent, the system 10 can include 

additional structure to prohibit residual milk from spilling out from the flange 14 after completion of a 

pumping session or during a break in pumping. The flex conduit or tube 32 and flange 14 can retain 

residual milk that might spill when removing the pump system 10 from the breast or when the pump 

system is placed in a purse or elsewhere for temporary storage. That is, residual milk can spill out of the 

nipple receiving portion 101 of the flange 14. A plug 102 (See also Fig. 4) can be sized and shaped to be 

sealingly retained within the nipple receiving portion 101 to prohibit residual milk from exiting the 

system 10 through the flange 14. The plug 102 can include a handle 104 assuming various shapes such 

as a ball tip for grasping, and a body that is tapered and defines a generally circular shape in cross-section. 

In this way, the plug 102 can both sealingly engage with the nipple receiving portion 101 as well as be 

conveniently handled. 

[0048] In alternative approaches to the plug 102, there can also be included one or more annular rings 

106 configured about the body of the plug to facilitate sealing of the plug 102 with the nipple receiving 

portion 101 of the flange 14 (Fig. 5). The plug 102 can also lack the handle portion (Fig. 6) and have a 

body shaped like a cork, or include a tapering handle 108 with an asymmetric thumb receiving indent 

110 for grasping (Fig. 7). 

[0049] As described in connection with the embodiments presented below, the system 10 can be 

configured to pump into a sealed container assembly, or one that includes an integral valve or an 

otherwise airtight container assembly, or combinations thereof. In one or more approaches, the valve can 

be integrally formed with a bag assembly such that it is molded along with one or more sheets defining 

bag structure. Sealed and/or airtight containers can hold liquids and gases without permitting a leak. Gas 

or liquids can be removed from such containers through a valve that is configured to be opened or 

defeated temporarily or permanently. Alternatively, an opening separate from the valve can be provided 



 

 

 

 

in the container, or the container can be configured to be split open or include scoring to aid in opening 

the container. Moreover, there are contemplated a range of disposable and durable combinations of 

container and valve fitment arrangements such that one or both of the container bag and fitment are 

disposable or reusable. Further, the container assembly has features to avoid failures such as the fitment 

rubbing through container bag film during vibrations associated with transport or use. The assembly can 

also have features so that the container bag and fitment are not damaged during loading or unloading and 

while in storage. Moreover, in at least one embodiment, the milk collection container can comprise a 

one-way valve that permits milk inflow into the milk collection container but prevents milk backflow 

from the milk collection container to the conduit. In one embodiment, the collection container or 

container assembly includes an extra part, valve or fitment that is attached thereto and facilitates creating 

a seal with the container to establish a closed system. In one embodiment, the milk container can include 

a one-way valve that cannot be removed without destroying milk container or valve function. The valve 

can assume a myriad of shapes and kinds including an umbrella valve, a duckbill valve, a ball valve or 

other valve. Moreover, in one or more embodiments, the container can be flexible or rigid, or disposable 

or reusable. 

[0050] Turning now to Figs. 8-10, one embodiment of a sealed or sealable container assembly 120 is 

shown. In one particular embodiment, the container assembly 120 can be formed from about two 2.5-3.0 

mil sheets 121 of material that is joined (i.e., welded) together along a perimeter 122 of the assembly, 

and can be sized to retain up to 4.5 ounces, or alternatively 8 ounces of fluid. A body of the container 

assembly is shaped to fit within flange 14 and includes a generally asymmetrical central opening 124 

created by an interior seal. Material 126 extends into the central opening 124 to define a pair of spaced 

curved flaps and are provided for handling and facilitating positioning of the container assembly 120 

within a pump system 10. A narrow neck portion 128 is centrally positioned and extends longitudinally 

away from the central opening 124. The container assembly 120 can be re-sealable, re-usable, include 

larger or smaller openings, or include spout structure for pouring contents. Thus, in alternative 

embodiments, the container assembly 120 can be re-sealable, re-usable, include larger or smaller 

openings or include spout structure for pouring contents. The valve of the container assembly can also 

be re-usable with a second or subsequent container assembly, and therefore is removable from the 

container assembly. 

[0051] Moreover, in one particular embodiment, the container assembly 120 can be made from 

polyethylene and can be bisphenol A free, as well as food grade material. It is freezable without tearing 

and withstand approximately 0-80 degree Celsius temperatures. Additionally, tensile strength can be 

from 2300-2900 psi and tear strength from 440-600 psi, with a water vapor transmission rate max of 

about 0.5g/100in2/24hrs and an oxygen transfer rate of about 150cc/100in2/24hrs. In alternate 

embodiments, the material of the container assembly can be Gore-tex or Tyvek, for example. Such 

alternative materials can permit out-gasing such that any air that is pumped into the container assembly 

will escape through the material while the container assembly retains the fluid. In this specific regard, 

other vents or approaches to venting the system can be incorporated into one or more embodiments. 

Thus, selfventing of the container assembly or active venting while using the pump system or after use 

can be accommodated. In one approach, a pressure valve can be incorporated into the system and 



 

 

 

 

configured to activate after some system pressure is reached, and further the valve can be designed to act 

as a fluid barrier, only allowing air and not fluid to escape. The container assembly can also additionally 

or alternatively include a rigid or flexible sealing component, such as a ring or gasket into which the 

pump or container valve is pushed or twisted and sealed. 

[0052] The container assembly 120 can further include a relatively stiff grommet 130 adhered to the 

material forming the container assembly. A hole 132 can be formed in one layer of the sheet material 

121 of the container assembly 120, a central hole 134 formed in the grommet providing access to and 

supporting the hole 132 which is undersize with respect to the central hole 134. A pump outlet 138 having 

a through hole 140 and a barbed body 141 can be provided and can be formed from turned Delrin for 

example. Utilizing plastic deformation of the sheet material 121, a one-time seal can be created by 

stretching the sheet material 121 over the barbed body 141 creating the completed assembly depicted in 

cross-section in Fig. 10. 

[0053] Various steps in loading a container assembly 120 into the system 10 is shown in Figs. 11A-D. 

In a first step (Fig. 11A), the flange 14 is removed from engagement with the remainder of the system 

10. Attached to the flange is the flex conduit or tube 32. A central portion of the container assembly 120 

is placed over a central projection 110 of the flange 14 and the flex conduit or tube 32. Next, the user can 

pinch the container assembly and configure it under the flex conduit or tube 32 (Fig. 11C) followed by 

tucking the container 120 into the flange 14. The opening 132 is fluidly connected to the flex conduit or 

tube 32 such as via the pump outlet 138 (See Fig 11D). Once connected the door assembly 90 can be 

rotated over the flex conduit or tube collar 82 and pump outlet connection (See Fig. 1A) to provide 

support and a robust engagement between the parts. In certain embodiments, the container assembly 120 

can have useful labels, icons or notifications. For example, milk droplet icons 139 can be printed on the 

container 60 in increasing size to indicate the degree to which the container is filled such as when the 

milk collected is filled to the larger icons, the user will know that the container assembly is filling up. 

When the level of the milk corresponds to the smaller icons, then the user will know that the container is 

less fill. Moreover, a "this side up" message can be included to aid the user in properly installing container 

60. 

[0054] It is contemplated that the door assembly 90 (See Figs. 1B, 11D) can be employed to both 

provide a continuous contour of the flange 14 for engaging a user's breast as well as to support the 

engagement of the container assembly 120 with the system 10. Thus, the door assembly 90 can be 

configured to pivot with respect to the flange 14, and employed to close the system 10 as it is snapped 

over and closes the pump. With this approach, the container assembly 120 is securely sandwiched within 

the door assembly 90. The collar 82 can also provide rigidity to the flex conduit or tube 32 so that it can 

be loaded into the flange 14 as well as to provide an annular backup. 

[0055] In at least one embodiment, the pressure at which a valve between the pump system and the 

container assembly opens to allow flow into the milk collection container is about 25mm Hg. The valve 

can be configured and designed such that it allows fluid to flow through it when the pressure in flex 

conduit or tubing 32 is positive, e.g., about 25mm Hg, or some other predesigned \"opening pressure\". 

The action of compression elements on the flex conduit or tube 32 cycles between increasing vacuum 

when the compression elements move in a direction away from flex conduit or tube 32 and decreasing 



 

 

 

 

when the compression elements compress the flex conduit or tube 32, but typically should not increase 

the vacuum to greater than the predetermined maximum vacuum. As the compression elements compress 

the flex conduit or tube 32, the pressure in the system 10 goes up and reaches the minimum suction level 

(e.g., latch suction level, such as -60mmHg, -30mm Hg, or some other predetermined latch suction level), 

at which time a compression member (pinch valve) seals off a portion of the flex conduit or tube 32 

thereby maintaining the minimum suction (latch suction) against the breast. Continued compression of 

the flex conduit or tube 32 continues to increase the pressure downstream until the opening pressure is 

reached (e.g., 25mm Hg or some other predetermined, positive opening pressure), that opens the valve. 

The compression elements continue compressing flex conduit or tube 32, pumping fluid (milk) through 

the valve and into the collection container assembly. 

[0056] In another approach (Figs. 12-14), the container assembly 120 can include an integrated valve 

that uses an opposite side of container material 121 as flapper valve structure to thereby define a sealed 

or sealable container. Here, a port 140 can be sized and shaped to mate with an opening to the flex conduit 

or tube. The port 140 can be affixed such as by a glue joint 141 to an outside portion of the container 

sheet material 121. A movable support 144 including a foam assist member 146 can be provided on an 

opposite outside surface of the container sheet material 121. Under vacuum, the foam assist member 146 

presses the sheet material 121 against the port 140 and a seal results. When there is positive pressure 

from the pump system which exceeds the forces provided by the foam assist member 146, then flow into 

the container can begin (Fig. 13). In one approach (Fig. 14), the support structure 144 can be attached to 

a hinge 148 and can further include a latch 150 for maintaining the support 144 in place against the 

container assembly. This approach lends itself to a very simple container assembly design. It is also 

contemplated that various parts of the valve can be disposable. The foam assist member 146 can be 

replaced as necessary when worn out, or should a seal be lost. Valve opening pressure can be adjusted 

by alternating foam density, increasing interference force provided by the movable support, or by 

changing the size of the foam assist member 146. 

[0057] Installation of a container assembly with the port 140 is a simple process. The port 140 is pressed 

onto the pump outlet, and the support structure 144 is rotated into place. A latch 150 associated with the 

support 144 can be placed on securing structure to hold the support 144 in place. 

[0058] Turning now to Figs. 15-18, there are shown yet other approaches to valves for a container 

assembly. In a first approach (Figs. 15-16), a standalone valve 160 with a silicone flapper 162 is 

contemplated. The valve 160 has a fill port 164 that can be attached to an outlet port of a pump system. 

In one particular embodiment, the flapper 162 can be cut from a .032 inch silicone sheet and have a long 

dimension on the order of .563 inches. Such dimensions and material can provide the flapper 162 with 

desired rigidity and flexibility to cooperate with the pump assembly to both allow milk flow into a 

container assembly and to prohibit milk escaping the container. A mounting surface 165 is provided on 

an underside of the valve, and the valve further includes a recess 166 against which the flapper 162 

engages to seal the valve against egress and ingress. 

[0059] In a related approach (Figs. 17-18), there is provided a container assembly 120 with an 

integrated flapper valve 170 that facilitates defining a sealed or sealable container. A fill port 172 is 

provided and includes a mating and mounting face 174. The mating and mounting face 174 can be affixed 



 

 

 

 

to container material 121. A flapper 176 can be cut into the container material 121, the flapper 176 being 

sized and shaped to engage the mating and mounting face 174. Notably, the fill port 172 is affixed to an 

outer surface of the container material 121 over an incomplete circular cut (i.e., 300 degree cut) that 

forms the flapper 176. 

[0060] In one or more approaches (Fig. 19), the container assembly can further or alternatively include 

a pulltab 180 affixed to valve structure 182. Here, the valve structure configured within an inlet port 183 

can be removed by pulling on the pull tab 180. Accordingly, once the container assembly is full or it is 

no longer being used to receive milk, the valve structure 182 can be removed from the container assembly 

and milk can be poured out from the container through the inlet port 183. 

[0061] As shown in Fig. 20, the container assembly can additionally or alternatively include integrated 

structure for facilitating maintaining an engagement with a pump system. In one contemplated approach, 

a hook or other latching structure 186 can be attached to the container assembly 120. The latching 

structure 186 can be rotatable or articulated to engage the pump system or an outlet tube 187 thereof to 

maintain a sealing engagement. 

[0062] Turning now to Fig. 21, there is shown a container assembly 120 with an integrated bicuspid 

valve assembly 190 which facilitates defining a sealed or sealable container. A pair of 1.5 mil leaflets 

define the valve assembly 190 and are formed by attaching the leaflet material at one end, and bending 

the leaflet material approximately 180 degrees to thereby provided desired biasing. A machined flange 

defines an opening 192 to the container assembly 120 and seals (such as band seals) are employed to 

attach the material sheets comprising the assembly. 

[0063] In yet another approach (Fig. 22), the container assembly 120 can be provided with a dispensing 

port 198 that provides structure for quick and easy transfer of milk from a container assembly to a bottle 

or other storage container. A seal configured at the dispensing port can be a ziplock arrangement, a 

peelable adhesive strip or a bar-seal that peels apart. 

[0064] Referring to Figs. 23-29, there are shown various approaches to packaging and storing container 

assemblies prior to use. The container can be pre-formed to optimize or maximize space within a pump 

system. Further, the container can be placed into a flattened configuration by applying a vacuum to 

facilitate effective packaging. In one approach (Fig. 23), container assemblies 120 can be laid flat in a 

stack in a generally rectangular receptacle 200. The valves 202 or other fitments forming inlets/outlets 

of the container assemblies 120 can be aligned or staggered within the receptacle 200. The receptacle 

200 can further include a lid (not shown) which can be removed to gain access to the container assemblies 

120, and the container assemblies can be removed as needed. In a second approach (Fig. 24), a receptacle 

210 can further include a central column 212 sized and shaped to be received within a central opening 

formed in the container assemblies. The column 212 can assist in retaining the container assemblies 120 

in an organized manner within the receptacle 210. In a related approach (Fig. 25), a generally cylindrical 

receptacle 220 can be equipped with a central column configured to assist in retaining container 

assemblies in a staggered fashion. In this specific approach, the container assemblies are folded into a 

depth of the receptacle 220. It is also contemplated that a receptacle can be defined by a generally square 

column 230 as shown in Fig. 26. Here, the valves or fitments 202 forming part of the container assemblies 



 

 

 

 

120 can be configured on opposite sides of the receptacle 230 so that a more compact packaging 

arrangement can be presented. 

[0065] In yet a further approach (Fig. 27), container assemblies 120 can be wrapped about an external 

surface of a tubular retaining body 240. The valves/fitments 202 of the container assemblies 120 can be 

conveniently grasped and the container assemblies 120 removed from the packaging as needed. 

Alternatively (Fig. 28), the container assemblies 120 can be stored within a tubular receptacle body 250 

with the valves/fitments 202 of the container assemblies 120 being folded against the outside of the body 

250. Additionally, the container assemblies 120 can simply be aligned and rolled into a bundle and held 

in place with a securing means for shipment. 

[0066] While the present disclosure has been described with reference to the specific embodiments 

thereof, it should be understood by those skilled in the art that various changes may be made and 

equivalents may be substituted without departing from the true spirit and scope of the disclosure. In 

addition, many modifications may be made to adapt a particular situation, material, composition of 

matter, process, process step or steps, to the objective, spirit and scope of the present disclosure. All such 

modifications are intended to be within the scope of the present disclosure. 

 

 

  



 

 

 

 

CLAIMS 

 

1. A container assembly for a pump, comprising:  

a body;  

a neck portion; 

a valve assembly provided in the body, wherein the valve assembly is configured to mate with the pump 

such that the container assembly defines a sealed or sealable structure in combination with the pump; and 

a hole formed in the neck portion and a grommet attached to the neck, wherein the grommet provides 

support to the container assembly when the container assembly is attached to an outlet of the pump. 

2. The container assembly of claim 1, wherein the valve assembly is integrated into the container assembly. 

 

3. The container assembly of claim 1, wherein the container assembly is sealed. 

 

4. The container assembly of claim 1, wherein the container assembly is airtight. 

 

5. The container assembly of claim 1, wherein the container assembly is formed from two sheets of material band 

welded together along a perimeter. 

 

6. The container assembly of claim 1, wherein the valve assembly permits milk inflow into the container assembly 

but prevents backflow. 

 

7. The container assembly of claim 1, wherein the valve assembly opens to allow flow into the container assembly 

at about 25mm Hg. 

 

8. The container assembly of claim 1, wherein the valve assembly comprises an integrated valve, the integrated 

valve including a port formed on a first outside surface of the container assembly and a foam assist member 

configured on an opposite outside surface of the container assembly, the foam assist member maintaining the port 

closed until an opening pressure is reached. 

 

9. The container assembly of claim 8, further comprising a support attached to the foam assist member, a hinge 

attached to the support that permits the support to rotate, and a latch for retaining the support in a position for 

engaging the foam assist member with the container assembly. 

 

10. The container assembly of claim 1, wherein the valve assembly includes a flapper. 

 

11. The container assembly of claim 1, wherein a portion of the neck includes a punched out portion, the punched 

out portion cooperating with a port to define the integrated valve. 

 

12. The container assembly of claim 1, further comprising a pull tab connected to the valve assembly, wherein 

pulling on a pull tab results in removing the valve assembly from the container assembly. 



 

 

 

 

 

13. The container assembly of claim 1, further comprising a latch which can be rotated into engagement with the 

pump. 

 

14. The container assembly of claim 1, wherein the valve assembly is a bicuspid valve assembly formed by a pair 

of leaflets contained within an interior of the neck portion. 

 

15. The container of claim 1, further comprising an outlet formed by the body of the container assembly, the outlet 

created by separating sheets forming the body of the container assembly. 

 

  


