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ABSTRACT 

An apparatus has a valve body defining a first passageway, a valve seat, and a 

5 flow aperture extending through the valve body and coupled in fluid 

communication with the first passageway. A valve cover of the apparatus is 

formed of an elastic material and includes a cover base mounted on the valve 

body and fixedly secured against movement relative thereto, and a valve portion 

overlying the valve seat. The valve portion defines a predetermined radial 

10 thickness and forms an interference fit with the valve seat. The valve portion and 

the valve seat define a normally closed, axially-extending valve opening 

therebetween. The valve portion is movable between a normally closed position 

with the valve portion engaging the valve seat, and an open position with at least a 

segment of the valve portion spaced away from the valve seat to connect the 

15 valve opening in fluid communication with the flow aperture to thereby allow the 

passage of fluid from the flow aperture through the valve opening.



ONE-WAY VALVE, APPARATUS AND METHOD OF USING THE VALVE 

Field of the Invention 

5 The present invention relates to one-way valves and apparatus and methods 

using one-way valves, and more particularly, to one-way valves defining valve 

seats and flexible valve covers overlying the valve seats, and to dispensers and 

packaging incorporating such valves and methods of using such valves.  

10 In the specification the term "comprising" shall be understood to have a broad 

meaning similar to the term "including" and will be understood to imply the 

inclusion of a stated integer or step or group of integers or steps but not the 

exclusion of any other integer or step or group of integers or steps. This definition 

also applies to variations on the term "comprising" such as "comprise" and 

15 "comprises".  

Background Information 

Aseptic packaging is widely used to prolong the shelf life of food and drink 

20 products. With conventional aseptic packaging, the product is filled and sealed in 

the package under sterile or bacteria- free conditions. In order to maximize shelf 

life prior to opening, the product and the packaging material may be sterilized prior 

to filling, and the filling of the product in the packaging is performed under 

conditions the prevent re- contamination of the product. One such prior art 

25 dispenser system that employs an aseptically filled package is shown in U.S.  

Patent No. 6,024,242. The package includes a pouch that holds the food or 

beverage, and a flexible, open-ended tube connected to the pouch for dispensing 

the product therethrough. A pinch valve is used in the dispenser to pinch the open 

end of the tube and thereby close the tube from the ambient atmosphere. In order 
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to dispense product, the pinch valve is released from the tube, and the product is 

in turn allowed to flow from the pouch and through the open end of the tube.  

One of the drawbacks of this type of prior art dispenser and packaging is that 

5 during installation of the pouch and tube assembly into the dispenser, and during 

dispensing, there is a risk that bacteria or other unwanted substances can enter 

into the open ended tube and contaminate the product. If the product is a non-acid 

product, such as a milk-based product, it must be maintained under refrigeration 

to ensure the life of the product.  

10 

Clearly it would be advantageous if an apparatus could be devised that at least 

ameliorates one or more of the above-described drawbacks and/or disadvantages 

of the prior art.  

15 Summary of the Invention 

In accordance with a first aspect, the present invention is directed to an apparatus 

for storing fluid and dispensing multiple portions of the stored fluid therefrom. The 

apparatus comprises a one-way valve assembly including (i) a valve body defining 

20 an axially-extending valve seat and one or more flow apertures extending through 

the valve body and/or the valve seat; and (ii) a valve cover formed of an elastic 

material and including a cover base mounted on the valve body and fixedly 

secured against movement relative thereto, and a valve portion overlying the valve 

seat. The valve portion defines a predetermined radial thickness and forms an 

25 interference fit with the valve seat. The valve portion and the valve seat define a 

normally closed, axially-extending valve opening therebetween. The valve portion 

is movable radially between a normally closed position with the valve portion 

engaging the valve seat, and an open position with at least a segment of the valve 

portion spaced radially away from the valve seat to connect the valve opening in 
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fluid communication with the flow aperture and thereby allow the passage of fluid 

from the flow aperture through the valve opening. A hermetically sealed variable

volume storage chamber stores therein multiple portions of the fluid, and is 

connectible in fluid communication with the one-way valve assembly. A pump is 

5 coupled between the variable- volume storage chamber and the one-way valve 

assembly, and is configured to pump discrete portions of fluid from the variable

volume storage chamber, through the flow aperture, and through the valve 

opening to dispense the portions of fluid therethrough.  

10 In one embodiment of the present invention, the valve body defines a first axially

extending passageway coupled in fluid communication between the variable

volume storage chamber and the flow aperture. In this embodiment, the apparatus 

further comprises a fitting coupled to the valve body and forming a hermetic seal 

therebetween. The fitting defines a second passageway coupled in fluid 

15 communication with the first axially-extending passageway for allowing the flow of 

fluid therebetween. The fitting also defines a tube connection surface hermetically 

connectable to a tube with the second passageway coupled in fluid 

communication with the tube to thereby allow the passage of fluid from the tube, 

through the second passageway and, in turn, through the first axially- extending 

20 passageway, flow aperture and valve opening.  

In one embodiment of the present invention, the valve body further includes a 

body base and a first substantially frusto-conical portion extending between the 

body base and the valve seat. The flow aperture extends axially through the 

25 substantially frusto- conical portion adjacent to the valve seat, and the valve cover 

includes a second substantially frusto-conical shaped portion extending between 

the cover base and valve portion, overlying the first substantially frusto-conical 

shaped portion of the body, and forming an interference fit therebetween.  

Preferably, the valve portion includes a substantially annular segment that 

30 engages the valve seat substantially throughout any period of dispensing fluid 
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through the valve opening to maintain a hermetic seal between the valve opening 

and ambient atmosphere.  

In accordance with various embodiments of the present invention, at least one of 

5 (i) the valve cover and valve seat define a decreasing degree of interference 

therebetween in a direction from an upstream end toward downstream end of the 

valve opening; (ii) the valve portion defines a decreasing radial thickness when 

moving axially in a direction from an upstream end toward a downstream end of 

the valve seat; and (iii) the valve seat is defined by a radius that progressively 

10 increases in magnitude in a direction from an upstream end toward a downstream 

end of the valve seat.  

In some embodiments of the present invention, the variable- volume storage 

chamber is defined by either (i) a flexible pouch, or (ii) a rigid body including a 

15 piston slidably received within the body, and forming a fluid-tight seal between a 

peripheral portion of the piston and the body, and defining the variable- volume 

storage chamber between the piston and the flow aperture of the one-way valve 

assembly. In such embodiments, the variable- volume storage chamber stores the 

fluid therein in a substantially airless condition during shelf life and dispensing of 

20 fluid through the oneway valve assembly.  

Also in some embodiments of the present invention, the pump is either a 

peristaltic pump or a manually-engageable pump. In connection with the peristaltic 

pump, the apparatus further comprises a flexible tube coupled in fluid is defined 

25 by either (i) a flexible pouch, or (ii) a rigid body including a piston slidably received 

within the body, and forming a fluid-tight seal between a peripheral portion of the 

piston and the body, and defining the variable- volume storage chamber between 

the piston and the flow aperture of the one-way valve assembly, and the method 

further comprises the step of substantially sterilizing the sealed, empty flexible 

30 variable- volume storage chamber prior to filling same. Preferably, the sterilizing 
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step includes at least one of (i) transmitting radiation, and (ii) transmitting a fluid 

sterilant, onto the variable- volume storage chamber.  

In some embodiments of the present invention, the method comprises the step of 

5 aseptically filling the variable- volume storage chamber with at least one of a milk

based product, a baby formula, and a water-based product. One such 

embodiment further comprises the step of maintaining the milk-based product, 

baby formula, or water-based product substantially preservative- free substantially 

throughout the filling and dispensing of the product. One such embodiment further 

10 comprises the step of maintaining the milk- based product, baby formula, or water

based product substantially at ambient temperature throughout the shelf-life and 

dispensing of multiple servings of the product from the variable- volume storage 

chamber.  

15 One embodiment of the present invention further comprises the steps of: (i) 

providing a flexible tube coupled on one end in fluid communication with the 

variable- volume storage chamber, and coupled on another end in fluid 

communication with a oneway valve assembly, and a pump in the form of a 

peristaltic pump; and (ii) engaging with the peristaltic pump an external portion of 

20 the flexible tube and pumping discrete portions of fluid therethrough.  

Another embodiment of the present invention further comprises the steps of: (i) 

providing a pump in the form of a manually-engageable pump including a 

compression chamber, a compressive surface in fluid communication with the 

25 compression chamber, and a manually-engageable actuator coupled to at least 

one of the compression chamber and compressive surface; and (ii) manually 

engaging the manually-engageable actuator and moving with the actuator at least 

one of the compressive surface and compression chamber relative to the other 

between a rest position and at least one actuated position and, in turn, 
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pressurizing fluid within the compression chamber and dispensing fluid through 

the one-way valve assembly.  

One advantage of the apparatus and method of some forms or embodiments of 

5 the invention is that the one-way valve assembly can hermetically seal the product 

in the package throughout the shelf life and multiple dispensing of the product. As 

a result, non-acid products, such as milk-based products, do not require 

refrigeration during shelf life or usage of the product. Other advantages of the 

apparatus and method of the present invention will become readily apparent in 

10 view of the following detailed description and accompanying drawings.  

An apparatus in accordance with this invention may manifest itself in a variety of 

forms. It will therefore be convenient to hereinafter provide a detailed description 

of the invention with reference to several example embodiments. The purpose of 

15 providing this detailed description is to instruct persons having an interest in the 

subject matter of the invention how to put the invention into practical effect. It is to 

be clearly understood however that the specific nature of this detailed description 

does not supersede the generality of the preceding broad description. In the 

drawings: 

20 

Brief Description of the Drawings 

FIG. 1 is a side elevational view of an apparatus embodying the present invention 

including a one-way valve and tube assembly; 

25 

FIG. 2 is a somewhat schematic view of a dispenser employing the one-way valve 

and tube assembly in combination with a reservoir storing a substance to be 

dispensed, and a pump for pumping the substance from the reservoir through the 

tube and one-way valve assembly; 

6



FIG. 3 is a cross-sectional view of the one-way valve assembly of FIG. 1; 

FIG. 4 is a front perspective view of the one-way valve assembly of FIG. 1; 

5 

FIG. 5 is a front perspective view of another embodiment of a one-way valve 

assembly with the flexible valve cover removed, and including a chamfered edge 

at the dispensing tip for preventing the collection of substance at the tip after 

dispensing; 

10 

FIG. 6 is a partial, cross-sectional view of the valve body and fitting of the oneway 

valve assembly of Fig. 5; 

FIG. 7 is a partial cross-sectional, somewhat schematic view of a flexible pouch, 

15 tube and valve assembly received within a box and mounted within a dispenser; 

FIG. 8 is a perspective view of the flexible pouch, tube and valve assembly of FIG.  

7; 

20 FIG. 9 is an exploded cross-sectional view of a port located on the flexible pouch 

of FIG. 7 that includes a needle penetrable and laser resealable stopper for 

needle penetrating the stopper and filling the pouch with a fluid therethrough and 

laser resealing the resulting needle hole in the stopper after withdrawing the 

needle therefrom; 

25 

FIG. 10 is a perspective view of another embodiment of a valve assembly of the 

present invention including a manually engageable, dome-shaped actuator for 

7



pumping fluids through the valve, wherein the valve is mounted on a box and 

coupled in fluid communication with a flexible pouch located within the box; 

FIG. 11 is a cross-sectional view of the valve assembly of FIG. 10; 

5 

FIG. 12 is a rear perspective view of the valve assembly of FIG. 11; 

FIG. 13 is an upper perspective, cross-sectional view of the valve assembly of 

FIG. 11; 

10 

FIG. 14 is a side elevational view of the valve assembly of FIG. 11 attached to the 

flexible pouch; 

FIG. 15 is a perspective cross-sectional view of the valve assembly of FIG. 11 

15 attached to a rigid body including a plunger slidably received therein and forming 

with the body a variable- volume storage chamber; 

FIG. 16 is a cross-sectional view of another embodiment of a valve assembly, 

dome-shaped actuator, and flexible pouch coupled in fluid communication with the 

20 dome- shaped actuator and valve assembly and mounted within a relatively rigid 

container; 

FIG. 17 is a top plan view of the snap ring of the assembly of FIG. 17 that secures 

the integral dome-shaped actuator and valve cover to the container; and 

25 

FIG. 18 is a top plan view of the integral dome-shaped actuator and valve cover of 

FIG. 16.  
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Detailed Description of the Invention 

In FIGS. 1 and 2, an apparatus embodying the present invention is indicated 

5 generally by the reference numeral 10. The apparatus 10 comprises a one-way 

valve assembly 12 connected in fluid communication with a tube 14. The 

apparatus 10 is used to hermetically seal with respect to the ambient atmosphere 

a substance within the tube 14 and to dispense the substance through the one

way valve assembly 12. The substance may take the form of any of numerous 

10 different products that are currently known, or that later become known, including 

without limitation any of numerous different food and beverage products, such as 

milk-based products, including milk, evaporated milk, condensed milk, cream, half

and-half, baby formula, growing up milk, yogurt, soup, and any of numerous other 

liquid nutrition products, ice cream (including dairy and non-diary, such as soy

15 based ice cream), juice, syrup, coffee, condiments, such as ketchup, mustard, and 

mayonnaise, and gases, such as coffee aroma.  

With reference to FIG. 2, the apparatus 10 is mountable within a dispenser 16 

comprising a pump 18 that is connectable to the tube 14 to squeeze the tube and, 

20 in turn, dispense a substance within the tube through the one-way valve 12 and 

into a container 20. The dispenser also includes a reservoir 22 defining a variable

volume storage chamber 24 for storing the substance to be dispensed. The 

reservoir 24 includes a fitting 26 connected to the end of the tube 24 opposite the 

one-way valve 12 and coupled in fluid communication between the tube and 

25 variable- volume storage chamber 24 for allowing the passage of substance from 

the storage chamber into the tube. Alternatively, the tube may be heat sealed, 

welded, adhesively attached, or otherwise connected to the reservoir, or material 

forming the reservoir, such as a plastic or laminated pouch, in any of numerous 

different ways that are currently known, or that later become known. The 

30 dispenser 16 also includes a housing 28 for enclosing the components as 
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illustrated, and includes access panels or other openings in a manner known to 

those of ordinary skill in the pertinent art to allow access to the interior of the 

housing to install a fresh reservoir when the reservoir is emptied, and/or to repair 

or replace components.  

5 

As shown in FIG. 3, the one-way valve assembly 12 includes a valve body 30 

defining a first axially- extending passageway 32, an axially-extending valve seat 

34, and a flow aperture 36 axially extending through the valve body 30 adjacent to 

the valve seat 34 and coupled in fluid communication with the first axially

10 extending passageway 32. The one-way valve assembly 12 further includes a 

valve cover 38 formed of an elastic material and including a cover base 40 

mounted on the valve body 30 and fixedly secured against axial movement 

relative thereto, and a valve portion 42 overlying the valve seat. The valve portion 

42 defines a predetermined radial thickness and an inner diameter DI less than 

15 the outer diameter D2 of the valve seat 34 to thereby form an interference fit 

therebetween, as indicated by the overlapping lines in FIG. 3. As can be seen, the 

valve portion 42 and the valve seat 34 define a normally closed, axially- extending 

valve opening or seam 44 therebetween. As described further below, the valve 

portion 42 is movable radially between a normally closed position, as shown in 

20 FIG. 3, with the valve portion 42 engaging the valve seat 34, and an open position 

(not shown) with at least a segment of the valve portion 42 spaced radially away 

from the valve seat 34 to connect the valve opening 44 in fluid communication with 

the flow aperture 36 to thereby allow the passage of substance from the flow 

aperture 36 through the valve opening 44. As also shown in FIG. 3, a fitting 46 is 

25 fixedly secured to the valve body 30 and forms a hermetic seal therebetween. The 

fitting 46 defines a second passageway 48 coupled in fluid communication with 

the first axially-extending passageway 32 for allowing the flow of substance 

therebetween, and an annular, axially-extending tube connection surface 50 that 

is hermetically connectable to the tube 14 with the second passageway 48 

30 coupled in fluid communication with the tube to thereby allow the passage of 

substance from the tube 14, through the second passageway 48 and, in turn, 

10



through the first axially-extending passageway 32, flow aperture 36 and valve 

opening 44.  

As shown in FIG. 3, the valve body 30 further includes a body base 52 including 

5 an annular mounting flange 54 extending radially outwardly therefrom for 

mounting the valve assembly in, for example, the dispenser 16 of FIG. 2. The 

valve body 30 also defines a first substantially frusto-conical portion 56 extending 

between the body base 52 and the valve seat 34. As can be seen, the flow 

aperture 36 extends axially through the first substantially frusto-conical portion 56 

10 such that the radially inner edge of the flow aperture 36 is substantially contiguous 

to the valve seat 34. The valve cover 38 includes a second substantially frusto

conical shaped portion 58 extending between the cover base 40 and valve portion 

42, overlying the first substantially frusto-conical shaped portion 56 of the valve 

body 30, and, as indicated by the overlapping lines in FIG. 3, forming an 

15 interference fit therebetween.  

As can be seen in FIG. 3, the substantially frusto-conical and valve portions 58 

and 42, respectively, of the valve cover 38 each define a progressively decreasing 

radial thickness when moving axially in a direction from the substantially frusto

20 conical portion 58 toward the valve portion 42. As a result, progressively less 

energy is required to open the valve when moving axially in the direction from the 

interior toward the exterior of the valve. Substance is dispensed through the valve 

by pumping the substance at a sufficient pressure (either by manually, 

mechanically or electro-mechanically squeezing the tube 14, or otherwise 

25 pumping the substance through the tube or into the valve) through the flow 

aperture 36 to open the valve opening or seam 44 (the "valve opening pressure").  

Once the pressurized substance enters the valve opening or seam 44, 

progressively less energy is required to radially open respective axial segments of 

the valve cover when moving axially in the direction from the interior toward the 

30 exterior of the valve. As a result, the valve itself operates as a pump to force the 

substance through the normally- closed valve opening 44. Preferably, a 
11



substantially annular segment of the valve portion 42 engages the valve seat 34 

substantially throughout any period of dispensing substance through the valve 

opening 44 to maintain a hermetic seal between the valve opening 44 and 

ambient atmosphere. If desired, the valve can be configured in other ways in order 

5 to require progressively less energy to open the valve (i.e., to decrease the valve 

opening pressure) when moving in the axial direction from the interior toward the 

exterior of the valve. For example, the valve cover 38 and valve body 30 may 

define a decreasing degree of interference therebetween when moving in a 

direction from the interior toward the exterior of the valve assembly. Alternatively, 

10 the valve seat 34 may define a progressively increasing diameter when moving 

axially in a direction from an inner end toward a distal end of the valve seat (or 

from the interior end toward the exterior end of the valve seat). If desired, the 

valve assembly may include only one of these features, or may include any 

desired combination of these features in order to achieve the desired performance 

15 characteristics.  

The valve assembly 12 otherwise is preferably constructed in accordance with the 

teachings of the following commonly assigned, co-pending patent applications 

which are hereby incorporated by reference in their entireties as part of the 

20 present disclosure: U.S. Patent Application Serial No. 10/640,500, filed August 13, 
2003, entitled "Container And Valve Assembly For Storing And Dispensing 

Substances, And Related Method", U.S. Patent Application Serial No. 29/174,939, 
filed January 27, 2003, entitled "Container and Valve Assembly", U.S. Patent 

Application 60/613,583, filed September 27, 2004, entitled "Laterally- Actuated 

25 Dispenser with One- Way Valve for Storing and Dispensing Metered Amounts of 

Substances", U.S. Patent Application Serial No. 29/188,310, filed August 15, 
2003, entitled "Tube and Valve Assembly", U.S. Patent Application Serial No.  

29/191,510, filed October 7, 2003, entitled "Container and Valve Assembly", and 

U.S. Patent Application Serial No. 60/528,429, filed December 10, 2003, entitled 

30 "Valve Assembly And Tube Kit For Storing And Dispensing Substances, And 

Related Method".  
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In accordance with such teachings, at least one of the valve seat diameter D2, the 

degree of interference between the valve portion 42 and valve seat 34 (as 

indicated by the overlapping lines in FIG. 3), the predetermined radial thickness of 

5 the valve portion 42, and a predetermined modulus of elasticity of the valve cover 

38 material, is selected to (1) define a predetermined valve opening pressure 

generated upon squeezing the tube 14 that allows passage of the substance from 

the tube through the normally-closed valve opening 44, and (2) hermetically seal 

the valve 12 and prevent the ingress of bacteria or contamination through the 

10 valve opening 44 and into the tube 14 in the normally closed position. In the 

illustrated embodiment of the present invention, each of the valve seat diameter 

D2, the degree of interference between the valve portion 42 and valve seat 34, the 

predetermined radial thickness of the valve portion 42, and the predetermined 

modulus of elasticity of the valve cover 38 material, is selected to (i) define a 

15 predetermined valve opening pressure generated upon squeezing the tube 14 that 

allows passage of the substance from the tube (or variable- volume storage 

chamber coupled in fluid communication thereto) through the valve opening 44, 

and (2) hermetically seal the valve opening 44 and prevent the ingress of bacteria 

through the valve opening and into the tube in the normally-closed position.  

20 

The flow aperture 36 extends angularly relative the valve seat. In the illustrated 

embodiment, the flow aperture extends angularly within the range of about 300 to 

about 450. However, as may be recognized by those of ordinary skill in the 

pertinent art based on the teachings herein, this angular range is only exemplary, 

25 and may be changed as desired, or otherwise required. In addition, one or more 

additional flow apertures 36 may be added and angularly spaced relative to the 

aperture 36 as shown, for example, in any of the commonly-assigned, co-pending 

patent applications incorporated by reference above.  

13



As shown in FIG. 3, the valve body 30 defines an annular recess 60 formed at the 

junction of the base 52 and frusto-conical portion 56. The valve cover 38 includes 

a corresponding annular flange 62 that projects radially inwardly, is received within 

the annular recess 60 of the valve body 30 to secure the valve cover to the valve 

5 body. As can be seen, the valve body 30 defines a tapered surface 64 on the 

axially outer or front side of the annular recess 62 to facilitate movement of the 

annular flange 62 into the annular recess 60.  

The valve assembly 12 further includes a protective cover or shield 66 that 

10 extends annularly about the flexible valve cover 38, and extends axially from the 

base of the valve cover 38 to a point adjacent to the dispensing tip of the valve but 

spaced axially inwardly therefrom. As shown in FIG. 3, the valve body 30 defines a 

first peripheral recess 68 formed at the junction of the mounting flange 54 and 

body base 52, and the valve shield 66 defines a first corresponding annular 

15 protuberance 70 that projects radially inwardly and is snap fit into the peripheral 

recess 68 to lock the valve shield to the valve body. In addition, the valve shield 66 

defines a second peripheral recess 72 formed on the axially inner side of the first 

annular protuberance 70, and the body base 52 defines a second corresponding 

annular protuberance 74 that projects radially outwardly and is snap fit into the 

20 peripheral recess 72 to further lock the valve shield to the valve body.  

As also shown in FIG. 3, the valve shield 66 is spaced radially relative to the 

second frusto-conical portion 58 and valve portion 42 of the valve cover 38 to form 

an annular, axially extending gap 76 therebetween. The gap 76 allows the valve 

25 cover to freely expand or move radially outwardly during dispensing of substance 

through the normally closed valve opening or seam 44. The tip 78 of the valve 

portion 42 defines an annular portion 80 that tapers radially outwardly toward the 

distal end 82 of the valve shield 66 to substantially block, or block a substantial 

portion of, the distal end of the annular gap 76 to thereby prevent any unwanted 

30 substances from becoming deposited therein.  

14



The fitting 46 includes an annular mounting flange 84 that is received within a 

corresponding mounting recess 86 to mount the fitting to the valve body 30. As 

shown in FIG. 3, the fitting and valve body form an interference at the inner 

5 annular surfaces 88 and 90 thereof to allow the fitting and valve body to be 

ultrasonically welded to each other and form a hermetic seal therebetween at the 

annular engagement line of these surfaces. One advantage of the illustrated shear 

joint design is that it ensures relatively high joint strength and a hermetic seal 

throughout. As may be recognized by those of ordinary skill in the pertinent art 

10 based on the teachings herein, the fitting and valve body may be connected to 

one another in any of numerous different ways that are currently known, or that 

later become known. Alternatively, the fitting and valve body may be formed 

integral with each other when molding the valve body and fitting. One advantage 

of forming the fitting separate from the valve body is that the different sizes of 

15 fittings, and/or different types of fittings, may be attached to the valve bodies. As 

shown in FIG. 3, the tube connection surface 50 is a conventional barbed fitting 

surface that frictionally engages the interior of the flexible tube 14 to secure the 

fitting to the tube and form a hermetic seal therebetween. In the illustrated 

embodiment, the tube 14 is a conventional silicone tube. However, as may be 

20 recognized by those of ordinary skill in the pertinent art based on the teachings 

herein, the fitting and/or tube may take the form of any of numerous different 

configurations and/or may be formed of any of numerous different materials that 

are currently known, or that later become known.  

25 As shown in FIG. 2, the valve and tube assembly 10 may be mounted within a 

dispenser 16 and connected to a conventional peristaltic pump 18 that is rotatably 

driven, as indicated by the arrows in FIG. 2, to squeeze the tube 14 and, in turn, 

pump substance from the reservoir 24, through the one-way valve 12, and into a 

receiving container or other receptacle 20.  

30 
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In FIGS. 5 and 6, another valve assembly embodying the present invention is 

indicated generally by the reference numeral 112. The valve assembly 112 is 

substantially similar to the valve assembly 12 described above, and therefore like 

reference numerals preceded by the numeral "1" are used to indicate like 

5 elements. The primary difference of the valve assembly 112 in comparison to the 

valve assembly 12 is that the dispensing tip of the valve seat 134 defines a recess 

192 therein, and a very thin, annular, chamfered edge 194 formed between the 

recess 192 and the distal edge of the valve seat 134. As can be seen, the radial 

width of the chamfered edge 194 is substantially less than the axial depth of the 

10 recess 192 and the diameter of the valve seat 134 (by a magnitude in both 

instances of at least about 5 and preferably of at least about 10). In one 

embodiment of the present invention, the radial width of the edge portion is within 

the range of about 5mm to about 25 mm. One advantage of this configuration is 

that the thin, annular edge 194 substantially prevents any substance from 

15 collecting at the dispensing tip after being dispensed from the valve. Preferably, 

the valve 112 is mounted in a substantially vertical or upright orientation (as shown 

typically in FIG. 2) such that the dispensing tip is facing downwardly (either such 

that the axis of the valve is oriented substantially perpendicular to, or at an acute 

angle relative to, the horizontal). The slight surface area of the annular edge 194 

20 substantially prevents any fluid that flows onto the surface from having sufficient 

surface tension to overcome the force of gravity that pulls the fluid downwardly 

and away from such surface. As a result, the annular edge 194 substantially 

prevents any fluid or other substance from collecting thereon, and thus facilitates 

in maintaining a clean dispensing tip.  

25 

In FIGS. 7-9, another tube and valve assembly embodying the present invention is 

indicated generally by the reference numeral 210. The tube and valve assembly 

210 is substantially similar to the tube and valve assemblies 10, 110 described 

above, and therefore like reference numerals preceded by the numeral "2", or 

30 preceded by the numeral "2" instead of the numeral "1", are used to indicate like 

elements. A primary difference of the tube and valve assembly 210 in comparison 
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to the tube and valve assemblies described above, is that the tube 214 is formed 

integral with a flexible pouch forming the reservoir 224, and the flexible pouch, 

tube and valve assembly may be mounted within a relatively rigid box 225. In one 

embodiment, the inlet end 226 of the tube 214 is built into the base of the pouch 

5 222, such as by heat-sealing, ultrasonically welding, crimping, or adhesively 

attaching the tube to the pouch material. As may be recognized by those of 

ordinary skill in the pertinent art based on the teachings herein, the tube may be 

connected in fluid communication with the pouch, or formed integral with the 

pouch, in any of numerous different ways that are currently known, or that later 

10 become known.  

As indicated in FIG. 7, when mounted within the dispenser housing 216, the tube 

214 is coupled to a peristaltic pump 218 of a type known to those of ordinary skill 

in the pertinent art, and the valve assembly 212 extends through a dispensing 

15 opening 221 formed in a panel 223 of the dispenser housing 216. As can be seen, 

the mounting flange 254 is seated on the inner side of the panel 223, and a clamp 

229 with one or more suitable fasteners 221, such as thumb screws, that 

releasably secure the valve 212 in place. A control unit 233 is electrically coupled 

to the pump 218 to control operation of the pump and, in turn, control dispensing 

20 of the food or beverage product or other substance within the reservoir 224 of the 

pouch 222 through the tube 214, one-way valve assembly 212, and into the cup or 

other receptacle 220. The dispenser may include suitable controls to allow a user 

to actuate the control unit 233 and pump 218, such as buttons or switches, all of a 

type known to those of ordinary skill in the pertinent art.  

25 

In one embodiment, the material of the pouch 222 is an oxygen/water barrier 

material. An exemplary such material is a plastic laminate with an approved food 

contact material layer. In one such embodiment, the material is a heat-sealable 

film including an oxygen/water barrier layer and, preferably, an outer layer 

30 exhibiting appropriate wear and flexibility properties. Examples of suitable outer 

layers are nylon, either linear or biaxially orientated, polyethylene, polypropylene, 
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and polystyrene. Examples of oxygen/water barrier materials are ethylene vinyl 

alcohol (EVOH) and silicon oxide. An exemplary heat-sealable material is 

polyethylene, such as linear low-density, ultra linear low-density, high-density or 

metallocene catalyzed polyethylene. An exemplary pouch material is a laminate 

5 including a nylon co-polymer, on the outside, EVOH, and metallocene catalyzed 

polyethylene on the inside, wherein the layers of the laminate are adhered 

together in a manner known to those of ordinary skill in the pertinent art. As may 

be recognized by those of ordinary skill in the pertinent art, if the tube is not 

provided as an integral part of the pouch, anti-block additives should be avoided to 

10 ensure good pouch-edge/tube fusion.  

The tube 214 preferably is made of a material that is sufficiently soft that it can be 

squeezed or otherwise deformed by, for example, the peristaltic pump 218, but 

does not puncture or permanently deform when so squeezed or deformed. In one 

15 embodiment of the present invention, the material is a co-extruded metallocene 

catalyzed polyethylene, such as the metallocene catalyzed resin sold by Dow 

Chemical Corporation under the designation Dow AG 8180. As indicated above, 

the tube material may be heat sealed, crimped, or adhesively attached to the 

pouch material.  

20 

The dimensions of the tube 214 can be adapted to the type of food material or 

other substance to be dispensed therethrough. In some embodiments, the internal 

diameter of the tube is within the range of about 5 mm to about 15 mm, and 

preferably is within the range of about 7 mm to about 8 mm. In some such 

25 embodiments, the thickness of the tube material is within the range of about 1 mm 

to about 2 mm, and in one such embodiment, the thickness is about 1.5 mm. The 

length of the tube 214 may be set as desired or otherwise required by a particular 

dispensing system. In some embodiments, the length of the tube is within the 

range of about 15 cm to about 25 cm. As may be recognized by those of ordinary 

30 skill in the pertinent art based on the teachings herein, the materials of 

construction of the pouch, tube and valve assembly, may take the form of any of 
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numerous different materials that are currently known, or that later become known 

for performing the functions of the respective components. Similarly, the 

dimensions of these components, and the manner in which these components are 

connected or otherwise formed, may take any of numerous different dimensions 

5 or configurations as desired or otherwise required. For example, the materials of 

the pouch, or the dimensions of the pouch and tube, may be the same as 

disclosed in U.S. Patent No. 6,024,252, which is hereby expressly incorporated by 

reference in its entirety as part of the present disclosure.  

10 Depending on the design of the housing 216 of the dispenser, it may not be 

necessary to arrange the pouch 222 within the box 225. However, the box 225 

can provide a convenient mechanism for holding and transporting the flexible 

pouch 222, and/or for mounting the pouch 222 within the dispenser housing 216.  

In one embodiment of the present invention, the box 216 is a cardboard box of a 

15 type known to those of ordinary skill in the pertinent art. As shown in FIG. 9, the 

box 225 may define an aperture 227 extending through a base wall thereof that 

allows the tube and valve assembly to be passed therethrough. Alternatively, the 

box 225 may be provided with a perforated or frangible portion allowing part of the 

box to be removed to access the tube and valve assembly. As may be recognized 

20 by those of ordinary skill in the pertinent art based on the teachings herein, the 

box may be formed of any of numerous different materials, and may define any of 

numerous different shapes and/or configurations, that are currently known, or that 

later become known.  

25 As shown in FIGS. 7-9, the pouch 222 preferably includes a needle penetrable 

and thermally resealable stopper 235 for filling the reservoir 224 through the 

stopper with a needle or other injection member, and thermally resealing the 

resulting needle hole with a laser or other thermal or chemical source. As can be 

seen, the stopper 235 is mounted or otherwise received within a port 237 

30 extending through an upper portion of the pouch 222. As shown in FIG. 9, the port 

237 may extend through an aperture formed in an upper wall of the box 225. If 
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desired, a support ring 239 may be located between a flange 241 of the port 237 

and the adjacent wall of the box 225. As can be seen, the support ring 239 

extends laterally (or radially outwardly) from the port to support the port during 

needle filling and resealing through the stopper. The pouch, tube and valve 

5 assembly are preferably sterilized prior to filling, by, for example, applying 

radiation, such as gamma or ebeam radiation thereto, or another type of sterilant, 

such as vaporized hydrogen peroxide. Then, the hermetically sealed, sterilized, 

empty pouch, tube and valve assemblies are aseptically filled with a liquid food, 

drink or other substance to be contained therein. One advantage of this filling 

10 method and construction is that it provides for improved shelf-life of the substance 

within the pouch, and allows the pouch to be non-refrigerated during storage and 

throughout the usage of the pouch (i.e., the pouch may remain non-refrigerated 

from the first to the last dose dispensed from the pouch).  

15 If desired, and as indicated typically in broken lines in FIG. 7, a tamper-proof cover 

243 may be secured to the flange 241 of the port after needle filling through, and 

thermally resealing the stopper 235 in order to prevent removal of the stopper, or 

otherwise tampering with the stopper, without damaging the cover 243. The 

stopper 235 forms a fluid-tight peripheral seal with the port 237 in a manner known 

20 to those of ordinary skill in the pertinent art. In addition, the cover 243 may form a 

fluid tight seal between the stopper and the ambient atmosphere and, in turn, 

provide additional moisture and/or vapor transmission barrier between the stopper 

and ambient atmosphere. The cover 243 may be connected to the port in any of 

numerous different ways that are currently known, or that later become known, 

25 including by a snap-fit connection, ultrasonic welding, adhesive, or otherwise.  

As shown in FIG. 9, in an alternative configuration, the stopper 235 may be 

retained within the port 237 by a cover 245 that is snap- fit to the port 237 to 

fixedly secure the stopper within the port. The cover 245 includes an internal 

30 flange 247 that engages a peripheral flange 249 of the stopper 235 to fixedly 

secure the stopper to the port. The internal flange 247 defines a central aperture 
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251 for receiving therein a central raised portion 253 of the stopper 235 defining 

the needle penetrable and thermally resealable portion of the stopper. The cover 

245 further defines a plurality of snapping flanges 255 angularly spaced relative to 

each other below the internal flange 247. Each snapping flange 255 defines a 

5 tapered cross-sectional configuration to permit the cover 245 to be slidably 

mounted over the flange 237 of the port 239 and to form a snap-fit in engagement 

with the underside of the flange 237 of the port to prevent the cover from being 

removed from the port. Preferably, when snapped in place, the internal flange 247 

applies a substantially predetermined compressive preload to the elastic flange 

10 249 of the stopper 235 to thereby form a fluid-tight seal between the cover, 

stopper and port. In addition, the internal peripheral edge 257 of the stopper is 

configured in a manner known to those of ordinary skill in the pertinent art based 

on the teachings herein to engage the internal surfaces of the port 237 and form a 

fluid-tight seal therebetween throughout the shelf-life and usage of the pouch. The 

15 cover 245 includes a cover disk 259 that is received within a peripheral recess 261 

formed within the cover on the upper side of the internal flange 247. The cover 

disk 259 defines an annular protuberance 263, and the cover disk defines an 

annular recess 265 for receiving therein the annular protuberance of the cover and 

thereby fixedly securing the cover disk thereto. The cover disk 259 is fixedly 

20 secured to the cover after needle penetrating and thermally resealing the region 

253 of the stopper to thereby prevent access to the stopper and provide an added 

barrier to prevent the transmission of moisture, vapor, or gas through the stopper.  

In FIGS. 10-13 another assembly embodying the present invention is indicated 

25 generally by the reference numeral 310. The assembly 310 is similar in many 

respects to the assembly 210 described above with reference to FIGS. 7-9, and 

therefore like reference numerals preceded by the numeral "3" instead of the 

numeral "2" are used to indicate like elements. As shown in FIG. 10, the one-way 

valve assembly 312 includes a manually engageable, dome-shaped actuator 315 

30 for dispensing substantially metered amounts of fluid from a pouch 322 (FIG. 14) 

defining a variable- volume storage chamber 324 through the valve. The valve 
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assembly 312 includes an integral rigid tube 314 defining on an upstream end 

thereof a mounting flange 317 for mounting the tube and valve assembly to a 

relatively rigid box 325 that contains therein the flexible pouch 322 (FIG. 14). The 

box 325 and pouch 322 may be the same as or substantially similar to the box and 

5 pouch described above, or may be made of any of numerous different materials, 

and/or may take any of numerous different shapes and/or configurations that are 

currently known or that later become known.  

The dome-shaped actuator 315 is made of an elastomeric material that is flexible 

10 and can be manually engaged and pressed inwardly to operate the actuator and 

thereby pump fluid from the variable- volume storage chamber 324 through the 

one-way valve 312. As shown in FIG. 11, the one-way valve 312 includes a flap 

317 extending inwardly from the actuator 315, a valve body 330 defining a 

compression chamber 332 for receiving therein from the variable- volume storage 

15 chamber 324 each dosage or discrete portion or serving of fluid to be dispensed, 

a relatively rigid valve seat 334, and at least one flow aperture 336 extending 

through the valve body 330 adjacent to the valve seat 334 and coupled in fluid 

communication with the compression chamber 332. The one- way valve assembly 

312 further includes a valve cover 338 formed of an elastic material and including 

20 a cover base 340 mounted on the valve body 330 and fixedly secured against 

axial movement relative thereto, and a valve portion 342 overlying the valve seat 

334. The valve portion 342 and valve body 330 form an interference fit 

therebetween. As can be seen, the valve portion 342 and the valve seat 334 

define a normally closed, axially-extending valve opening or seam 344 

25 therebetween. The valve portion 342 is movable radially between a normally 

closed position, as shown, with the valve portion 342 engaging the valve seat 334, 

and an open position (not shown) with at least a segment of the valve portion 342 

spaced radially away from the valve seat 334 to connect the valve opening 344 in 

fluid communication with the flow aperture 336 and thereby allow the passage of 

30 fluid from the compression chamber 332 to the flow aperture 336 and through the 

valve seam 344.  
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The one-way valve 312 also includes an inlet passageway 348 extending through 

the tube 314 and coupled in fluid communication with the variable- volume storage 

chamber 324 (FIG. 12). The one-way valve 312 may be connected directly to the 

5 variable- volume storage chamber 324 and then welded or otherwise sealed to the 

pouch 322 so as to prevent contaminants from entering the compression chamber 

or valve. Alternatively, the inlet passageway 348 can be coupled to a flexible tube 

of the type shown, for example, in FIG. 2, and the flexible tube can, in turn, 

connect the valve 312 to the storage chamber 324. As can be seen, in its 

10 normally-closed position, the flap 317 separates the compression chamber 332 

from the inlet passageway 348 and storage chamber 324. Thus, during the 

downward stroke of the dome-shaped actuator 315, as indicated by the arrow in 

FIG. 11 , the flap 317 prevents the fluid within the compression chamber 332 from 

flowing rearwardly back into the inlet aperture 348 and variable- volume storage 

15 chamber 324, and in turn allows the manually depressed actuator to pressurize 

the fluid in the compression chamber sufficiently to overcome the valve opening 

pressure and be dispensed through the valve. Then, during the upward or return 

stroke of the dome-shaped actuator 315, the suction force or vacuum created 

within the compression chamber causes the flap 317 to flex away from the inlet 

20 aperture, as indicated by the arrow in FIG. 11 , to thereby place the compression 

chamber 332 in fluid communication with the inlet passageway 348 and allow the 

next dose of fluid to flow into the compression chamber.  

The valve assembly 312 otherwise may be constructed in accordance with the 

25 teachings of the commonly assigned, co-pending patent applications incorporated 

by reference above. In accordance with such teachings, at least one of the valve 

seat diameter D2 (as shown in FIG. 11, the valve seat defines a gradually 

decreasing diameter when moving from the upstream toward the downstream end 

of the valve seat), the degree of interference between the valve portion 342 and 

30 valve seat 334, the predetermined radial thickness of the valve portion 342, and a 

predetermined modulus of elasticity of the valve cover 338 material, is selected to 
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(1) define a predetermined valve opening pressure generated upon depressing 

the dome shaped actuator 315 that allows passage of fluid from the compression 

chamber 332 through the normally-closed valve opening 344, and (2) hermetically 

seal the valve 312 and prevent the ingress of bacteria or other contaminants 

5 through the valve opening 344 and into the passageway 348 in the normally 

closed position. In the illustrated embodiment of the present invention, each of the 

valve seat diameter D2, the degree of interference between the valve portion 342 

and valve seat 334, the predetermined radial thickness of the valve portion 342, 

and the predetermined modulus of elasticity of the valve cover 338 material, is 

10 selected to (i) define a predetermined valve opening pressure generated upon 

depressing the actuator 315 that allows passage of a substantially predetermined 

volume of fluid from the reservoir 324 into the chamber 332 and through the valve 

opening 344, and (2) hermetically seal the valve opening 344 and prevent the 

ingress of bacteria or other contaminants through the valve opening in the 

15 normally- closed position.  

The valve assembly 312 further includes a protective cover or shield 366 (not 

shown in FIG. 10) that extends annularly about the flexible valve cover 338, and 

extends axially from the base of the valve cover 338 to a point adjacent to the 

20 dispensing tip of the valve but spaced axially inwardly therefrom. The shield 366 is 

mounted to the valve body 330 and includes a peripheral flange 367 that 

compressively engages a corresponding peripheral flange 369 of the dome

shaped actuator 315 to fixedly secure the dome-shaped actuator to the valve 

body, and includes a lower annular flange 371 that compressively engages the 

25 cover base 340 of the valve cover to fixedly secure the valve cover to the valve 

body.  

The one-way valve assembly 312 operates as follows. The dome-shaped actuator 

315 is pressed downward, such as my manual engagement, to pressurize and in 

30 turn displace a substantially predetermined volume of fluid located within the 

compression chamber 332. The resulting fluid pressure within the compression 
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chamber 332 causes the flap 317 to seal itself against the valve body wall 

surrounding the inlet passageway 348 to thereby prevent fluid communication 

between the inlet passageway and compression chamber. If desired, the flap 317 

and/or the wall surrounding the inlet passageway 348 may be angled to assist in 

5 creating a seal between the flap and wall. A substantially predetermined volume of 

fluid then moves from the compression chamber 332 through the flow aperture 

336, into valve seat 334, and out through the valve opening 344. When the 

actuator 315 is pressed downwardly, the chamber 332 is emptied or substantially 

emptied. When the user releases the actuator 315, a vacuum is created within the 

10 chamber 332 and the flap swings outwardly away from passageway 348, as 

indicated by the arrow in FIG. 11, which allows fluid to flow from the reservoir 324 

into the compression chamber 332.  

If desired, and as shown typically in FIG. 13, the valve body 330 may include an 

15 arm 319 that is spaced downstream of, and adjacent to the flap 317 a distance 

sufficient to define a gap 321 between the arm and flap when the flap is located in 

the normally closed position. The arm 319 operates as a stop to prevent further 

downstream movement of the flap and thereby prevent the flap from swinging out 

of position. As shown, the arm 319 may define one or more flow apertures through 

20 itself to allow the fluid to flow freely when the flap is in the open position. As shown 

in FIGS. 12, 13 and 14, the valve and tube assembly may further include a tube 

cover or shell 321 spaced radially outwardly from the tube 314 to cover the tube 

and, if desired, support the valve and tube assembly against the box 325 (FIG.  

10).  

25 

As may be recognized by those of ordinary skill in the pertinent art based on the 

teachings herein, the actuator 315, and the compression chamber 332 may take 

any of numerous different shapes and/or configurations, and/or may be formed of 

any of numerous different materials that are currently known, or that later become 

30 known for performing the functions of these components. For example, the 

compression chamber 332 may define a curvilinear shape to facilitate 
25



engagement between the underside of the dome-shaped actuator and 

compression chamber on the downward stroke of the actuator. Similarly, the 

underside of the actuator may form a more traditional piston shape, such as a 

cylindrical protrusion, that is slidably received within a correspondingly shaped 

5 compression chamber. In addition, the actuator may include a lever or other 

operator that is manually engageable to depress the actuator and, in turn, 

dispense metered amounts or substantially metered amounts of fluids from the 

variable- volume storage chamber and through the one-way valve.  

10 In an alternative embodiment shown in FIG. 15, the variable- volume storage 

chamber 324 is not defined by a flexible pouch mounted within a box as described 

above with reference to FIGS. 7-14, but rather is defined by a relatively rigid 

tubular body 322. A plunger 325 is slidably mounted within the tubular body 322 

and forms a fluid-tight seal between the peripheral surface of the plunger and the 

15 internal wall of the tubular body. As can be seen, the variable- volume storage 

chamber 324 is formed between the plunger 325 and the inlet passageway 348 to 

the valve assembly 312. The tubular body 322 includes an end cap 367 defining a 

fluid-flow aperture 369 therein to allow air to flow freely therethrough and thereby 

allow the plunger 325 to slide inwardly within the tubular body 322 upon 

20 dispensing fluid from the variable- volume storage chamber 324. In this 

embodiment, the vacuum created within the compression chamber 332 on the 

upward or return stroke of the dome-shaped actuator 315 draws fluid from the 

variable- volume storage chamber 324 and, in turn, causes the plunger 325 to 

move inwardly toward the inlet passageway 348 and correspondingly adjust the 

25 volume of the storage chamber to compensate for the dispensing of fluid.  

The apparatus and methods for pre-sterilizing the sealed, empty pouch, tube and 

valve assemblies, for assembling the stopper to the pouch or other container, 

and/or for aseptically needle filling the sterilized pouch, tube and valve assemblies 

30 through the needle penetrable and laser resealable stoppers, may take the form of 

any of the apparatus and methods disclosed in the following commonly assigned 
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patents and patent applications which are hereby expressly incorporated by 

reference as part of the present disclosure: U.S. Patent Application Serial No.  

10/766,172, filed January 28, 2004, entitled "Medicament Vial Having A Heat

Sealable Cap, And Apparatus and Method For Filling The Vial", which is a 

5 continuation-in-part of similarly titled U.S. Patent Application Serial No.  

10/694,364, filed October 27, 2003, which is a continuation of similarly titled co

pending U.S. Patent Application Serial No. 10/393,966, filed March 21, 2003, 

which is a divisional of similarly titled U.S. Patent Application Serial No.  

09/781,846, filed February 12, 2001, now U.S. Patent No. 6,604,561, issued 

10 August 12, 2003, which, in turn, claims the benefit of similarly titled U.S.  

Provisional Application Serial No. 60/182,139, filed February 11, 2000; and U.S.  

Provisional Patent Application No. 60/443,526, filed January 28, 2003; and 

similarly titled U.S. Provisional Patent Application No. 60/484,204, filed June 30, 
2003; U.S. Patent Application No. 10/655,455, entitled "Sealed Containers And 

15 Methods Of Making And Filling Same", filed September 3, 2003, which, in turn, 

claims the benefit of similarly-titled U.S. Provisional Patent Application No.  

60/408,068 filed September 3, 2002; U.S. Provisional Patent Application No.  

60/551,565, filed March 8, 2004, titled "Apparatus and Method for Molding and 

Assembling Containers with Stoppers"; U.S. Patent Application Serial No.  

20 10/600,525 filed June 19, 2003 titled "Sterile Filling Machine Having Needle Filling 

Station Within E-Beam Chamber", which, in turn, claims the benefit of similarly

titled U.S. Provisional Application No. 60/390,212 filed June 19, 2002; U.S. Patent 

Application Serial No. 10/983,178 filed November 5, 2004 titled "Needle Filling 

and Laser Sealing Station", which, in turn, claims the benefit of similarly-titled U.S.  

25 Provisional Patent Application No. 60/518,267 filed November 7, 2003 and 

similarly-titled U.S. Provisional Patent Application No. 60/518,685 filed November 

10, 2003; U.S. Provisional Patent Application No. 60/550,805 filed March 5, 2004 

titled "Apparatus for Needle Filling and Laser Resealing"; and U.S. Patent 

Application No. 08/424,932 filed April 11, 1995 now U.S. Patent No.5,641,004 

30 issued June 24, 1997 titled "Process for Filling a Sealed Receptacle Under 

Aseptic Conditions".  
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In the currently-preferred embodiments of the present invention, each resealable 

stopper is formed of a thermoplastic material defining a needle penetration region 

that is pierceable with a needle to form a needle aperture therethrough, and is 

5 heat resealable to hermetically seal the needle aperture by applying laser 

radiation at a predetermined wavelength and power thereto. Each stopper 

includes a thermoplastic body defining (i) a predetermined wall thickness in an 

axial direction thereof, (ii) a predetermined color and opacity that substantially 

absorbs the laser radiation at the predetermined wavelength and substantially 

10 prevents the passage of the radiation through the predetermined wall thickness 

thereof, and (iii) a predetermined color and opacity that causes the laser radiation 

at the predetermined wavelength and power to hermetically seal the needle 

aperture formed in the needle penetration region thereof in a predetermined time 

period and substantially without burning the needle penetration region and/or the 

15 cover portion of the cap (i.e., without creating an irreversible change in molecular 

structure or chemical properties of the material). In some embodiments, the 

predetermined time period is approximately 2 seconds, is preferably less than or 

equal to about 1.5 seconds, and most preferably is less than or equal to about 1 

second. In some of these embodiments, the predetermined wavelength of the 

20 laser radiation is about 980 nm, and the predetermined power of each laser is 

preferably less than about 30 Watts, and preferably less than or equal to about 10 

Watts, or within the range of about 8 to about 10 Watts. Also in some of these 

embodiments, the predetermined color of the material is gray, and the 

predetermined opacity is defined by a dark gray colorant (or pigment) added to the 

25 stopper material in an amount within the range of about 0.3% to about 0.6% by 

weight.  

In addition, if desired, a lubricant of a type known to those of ordinary skill in the 

pertinent art may be added to or included within each of the above-mentioned 

30 thermoplastic compounds, in order to prevent or otherwise reduce the formation of 

particles upon penetrating the needle penetration region of the thermoplastic 
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portion with the needle. In one embodiment, the lubricant is a mineral oil that is 

added to the styrene block copolymer or other thermoplastic compound in an 

amount sufficient to prevent, or substantially prevent, the formation of particles 

upon penetrating same with the needle or other filling member. In another 

5 embodiment, the lubricant is a silicone, such as the liquid silicone sold by Dow 

Corning Corporation under the designation "360 Medical Fluid, 350 CST", or a 

silicone oil, that is added to the styrene block copolymer or other thermoplastic 

compound in an amount sufficient to prevent, or substantially prevent, the 

formation of particles upon penetrating same with the needle or other filling 

10 member. In one such embodiment, the silicone oil is included in an amount within 

the range of about 0.4% to about 1 % by weight, and preferably within the range of 

about 0.4 to about 0.6% by weight, and most preferably within the range of about 

0.51 or about 0.5% by weight.  

15 As described above, the configuration of the needle that is penetrating the 

stopper, the friction forces created at the needle/stopper interface, and/or the 

needle stroke through the stopper also can be controlled to further reduce or 

substantially prevent the formation of particles upon penetrating the stoppers with 

the needles.  

20 

Also in accordance with a currently preferred embodiment, the needle penetrable 

and laser resealable stopper comprises: (i) a styrene block copolymer, such as 

any such styrene block copolymers described above, within the range of about 

80% to about 97% by weight (e.g., 95% by weight as described above); (ii) an 

25 olefin, such as any of the ethylene alpha-olefins, polyolefins or olefins described 

above, within the range of about 3% to about 20% by weight (e.g., about 5% as 

described above); (iii) a pigment or colorant added in an amount sufficient to 

absorb the laser energy, convert the radiation to heat, and melt the stopper 

material, preferably to a depth equal to at least about 1/3 to about 1A. of the depth 

30 of the needle hole, within a time period of less than about 3 seconds, more 

preferably less than about 1-1/2 seconds, and most preferably less than about 1/2 
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second; and (iv) a lubricant, such as a mineral oil, liquid silicone, or silicone oil as 

described above, added in an amount sufficient to substantially reduce friction 

forces at the needle/stopper interface during needle penetration of the stopper to, 

in turn, substantially prevent particle formation.  

5 

In one embodiment of the invention, the pigment is sold under the brand name 

Lumogen T M IR 788 by BASF Aktiengesellschaft of Ludwigshafen, Germany. The 

Lumogen IR products are highly transparent selective near infrared absorbers 

designed for absorption of radiation from semi-conductor lasers with wavelengths 

10 near about 800 nm. In this embodiment, the Lumogen pigment is added to the 

elastomeric blend in an amount sufficient to convert the radiation to heat, and melt 

the stopper material, preferably to a depth equal to at least about 1/3 to about Vi 

of the depth of the needle hole, within a time period of less than about 3 seconds, 

more preferably less than about 1-1/2 seconds, and most preferably less than 

15 about 1/2 second. The Lumogen IR 788 pigment is highly absorbent at about 788 

nm, and therefore in connection with this embodiment, the laser preferably 

transmits radiation at about 788 nm (or about 800 nm). One advantage of the 

Lumogen IR 788 pigment is that very small amounts of this pigment can be added 

to the elastomeric blend to achieve laser resealing within the time periods and at 

20 the resealing depths required or otherwise desired, and therefore, if desired, the 

needle penetrable and laser resealable stopper may be transparent or 

substantially transparent. This may be a significant aesthetic advantage. In one 

embodiment of the invention, the Lumogen IR 788 pigment is added to the 

elastomeric blend in a concentration of less than about 150 ppm, is preferably 

25 within the range of about 10 ppm to about 100 ppm, and most preferably is within 

the range of about 20 ppm to about 80 ppm. In this embodiment, the power level 

of the 800 nm laser is preferably less than about 30 Watts, or within the range of 

about 8 Watts to about 18 Watts.  

30 Also in accordance with a currently preferred embodiment, in addition controlling 

one or more of the above-mentioned parameters to reduce and/or eliminate the 
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formation of particles (i.e., including the silicone oil or other lubricant in the 

thermoplastic compound, and controlling the configuration of the needle, the 

degree of friction at the needle/stopper interface, and/or the needle stroke through 

the stopper), the differential elongation of the thermoplastic components of the 

5 resealable stopper is selected to reduce and/or eliminate the formation of 

particles.  

Thus, in accordance with such embodiment, the needle penetrable and laser 

resealable stopper comprises: (i) a first thermoplastic material within the range of 

10 about 80% to about 97% be weight and defining a first elongation; (ii) a second 

thermoplastic material within the range of about 3% to about 20% by weight and 

defining a second elongation less than the elongation of the first material; (iii) a 

pigment or colorant added in an amount sufficient to absorb the laser energy, 

convert the radiation to heat, and melt the stopper material, preferably to a depth 

15 equal to at least about 1/3 to about Vi of the depth of the needle hole, within a 

time period of less than about 2 seconds, more preferably less than about 1.5 

seconds, and most preferably less than about 1 second; and (iv) a lubricant, such 

as a mineral oil, liquid silicone, or silicone oil as described above, added in an 

amount sufficient to substantially reduce friction forces at the needle/stopper 

20 interface during needle penetration of the stopper to, in turn, substantially prevent 

particle formation.  

In accordance with a further aspect, the first material defines a lower melting point 

(or Vicat softening temperature) than does the second material. In some of the 

25 embodiments, the first material is a styrene block copolymer, and the second 

material is an olefin, such as any of a variety of ethylene alpha-olefins or 

polyolefins. Also in accordance with a currently preferred embodiment, the first 

material defines an elongation of at least about 75% at 10 lbs force (i.e., the 

length increases by about 75% when subjected to a 10 lb. force), preferably at 

30 least about 85%, and most preferably at least about 90%; and the second material 

defines an elongation of at least about 5% at 10 lbs force, preferably at least 
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about 10%, and most preferably at least about 15%, or within the range of about 

15% and about 25%.  

In FIGS. 16-18, another assembly embodying the present invention is indicated 

5 generally by the reference numeral 410. The assembly 410 is similar in many 

respects to the assemblies 210 and 310 described above with reference to FIGS.  

7-15, and therefore like reference numerals preceded by the numeral "4" instead 

of the numerals "2" or "3" are used to indicate like elements. The variable- volume 

storage chamber 424 is defined by a flexible pouch 422 received within a relatively 

10 rigid box or other suitable shaped container 425. A tube 414 defining an inlet 

passageway 448 is coupled in fluid communication between the variable- volume 

storage chamber 424 and the compression chamber 432. An elastic substantially 

dome-shaped pump or actuator 415 defines on its inner side a compression 

chamber valve member 417 that forms a tapered cross-sectional configuration 

15 that tapers inwardly toward the free end of the valve member. On the downward 

stroke of the dome-shaped actuator 415, as indicated by the arrow in FIG. 16, the 

free end of the compression chamber valve member 417 is received within the 

inlet passageway 448 of the tube 414 to thereby prevent any additional fluid from 

flowing from the storage chamber 424 into the compression chamber 432 and, in 

20 turn, to sufficiently pressurize with further manual compression of the dome

shaped actuator 415 the fluid within the compression chamber 432 to overcome 

the valve opening pressure and to dispense a substantially predetermined amount 

of fluid through the one-way valve 412. On the return or upward stroke of the 

dome-shaped actuator 415, the free end of the valve member 417 is pulled 

25 upwardly and out of the inlet passageway 448 of the tube 414 to, in turn, place the 

compression chamber 432 in fluid communication with the variable- volume 

storage chamber 424 and thereby allow fluid to flow from the storage chamber 

424 into the compression chamber 432. The pouch 422 is sufficiently flexible to 

decrease in internal volume in an amount that corresponds to the amount of fluid 

30 that flows from the storage chamber 424 into the compression chamber 432 on 

the return stroke of the dome-shaped actuator 415. Preferably, the dome-shaped 
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actuator 415 is configured to retain sufficient spring force when depressed 

inwardly on the downward stroke thereof to pull itself upwardly and back into the 

ready position as shown typically in FIG. 16 when manually released.  

5 The one-way valve assembly 412 includes a valve body 430 defining an axially

extending valve seat 434, and an elongated flow aperture 436 formed within the 

valve body 430 and extending in fluid communication between the compression 

chamber 432 and the valve seat 434. The one-way valve assembly 412 further 

includes a valve cover 438 formed of an elastic material and integral with the 

10 dome-shaped actuator 415. The valve cover 438 includes a cover base 440 

mounted on the valve body 430 and fixedly secured against movement relative 

thereto by a flange 467 of a relatively rigid snap ring 466, and a valve portion 442 

overlying the valve seat 434. As shown in FIG. 18, the valve portion 442 is arcuate 

shaped when viewed in a plane perpendicular to the elongated axis "X" of the 

15 assembly, and as shown typically in FIG.16, when viewed in a plane of the 

elongated axis X, the valve portion 442 defines a substantially tapered cross

sectional configuration that tapers inwardly when moving in a direction from the 

interior toward the exterior of the valve (or from the base toward the dispensing tip 

of the valve). The valve portion 442 defines a predetermined radial thickness that 

20 is progressively thinner when moving in the direction from the interior toward the 

exterior of the valve (or from the base toward the dispensing tip of the valve). As 

shown in FIG. 16, the inner surface of the valve cover 442 is defined by a first 

varying radius RI that progressively increases in magnitude when moving in the 

direction from the base toward the dispensing tip of the valve cover, and the outer 

25 surface of the valve seat 434 is defined by a second varying radius R2 that 

likewise progressively increases in magnitude when moving in the direction from 

the base toward the dispensing tip of the valve seat. Similar to the oneway valves 

described above, for each engaged segment of the valve cover and valve seat, R2 

is greater than RI to thereby form an interference fit between the valve cover and 

30 valve seat. Accordingly, as with the one-way valves described above, the flexible 

valve portion 442 and valve seat 434 cooperate to define a normally closed, 
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axially-extending valve opening or seam 444 therebetween. Also like the one-way 

valves described above, the valve portion 442 is movable radially between a 

normally closed position, as shown in FIG. 16, with the valve portion 442 engaging 

the valve seat 434, and an open position (not shown) with at least a segment of 

5 the valve portion 442 spaced radially away from the valve seat 434 to connect the 

valve opening 444 in fluid communication with the flow aperture 436 to thereby 

allow the passage of fluid from the flow aperture 436 through the valve opening 

444. As shown typically in FIG. 18, the valve portion 442 is substantially semi

circular when viewed in a plane perpendicular to the elongated axis X of the 

10 assembly. As indicated in FIG. 16, the valve seat 434 corresponds in shape and 

extent to the valve portion 442 to thereby form the normally closed, axially 

extending valve opening or seam 444 therebetween. As may be recognized by 

those of ordinary skill in the pertinent art based on the teachings herein, the shape 

or the valve seat and valve portion, including the arcuate extent of each such 

15 component may vary from that shown herein as desired or otherwise dictated by 

the application of the assembly and the desired performance characteristics. As 

shown in FIG. 17, the snap-ring 466 includes opposing snap flanges 469 that 

engage corresponding lateral portions of the valve seat 434 to fixedly secure the 

snap-ring to the valve seat, and in turn, fixedly retain the valve cover and valve 

20 portion therebetween.  

As shown in FIG. 16, the tube 414 is formed integral on one end thereof with a 

base wall 471 of the compression chamber 432, and is formed integral on another 

end thereof with a flange 473 fixedly secured to the pouch 422. The base wall 471 

25 of the compression chamber 432 is received within an aperture 475 of the 

container 425, and includes a peripheral flange 477 sealingly engaged within an 

annular recess 479 of the container. The snap-ring 466 defines a peripheral snap 

flange 481 that engages the underside of a peripheral flange 483 of the container 

425 to compress the peripheral flange 469 and cover base 440 between the snap

30 ring and container flange at a substantially predetermined compressive preload to 

prevent any leakage throughout shelf- life and usage of the assembly, and thereby 
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fixedly secure together the assembled integral dome-shaped actuator and valve 

cover, tube and pouch assembly, and container.  

In the operation of the assembly 410, a user dispenses a substantially 

5 predetermined amount of fluid through the one-way valve 412 by manually 

engaging the dome-shaped actuator 415 with, for example, one or more fingers or 

the palm of a hand, and depresses the dome-shaped actuator downwardly. On 

the downward or inner stroke of the actuator, the free end of the compression 

chamber valve member 417 is received within the outlet aperture 448 of the tube 

10 414 to thereby block the flow of any fluid between the compression chamber 432 

and storage chamber 424. Then, as the dome- shaped actuator 415 is further 

depressed, the fluid within the compression chamber 432 is sufficiently 

pressurized to exceed the valve opening pressure of the one-way valve 412 and, 

in turn, open the valve and dispense substantially all of the fluid within the 

15 compression chamber through the valve. The user then removes his or her hand 

from the dome-shaped actuator 415, and the spring force inherent within the 

elastic dome- shaped actuator drives the actuator to return to its original shape or 

ready position as shown typically in FIG. 16. As the dome-shaped actuator 415 

returns to its ready position, the free end of the compression chamber valve 

20 member 417 is removed from the inlet passageway 448 which, in turn, allows fluid 

to be drawn upwardly from the storage chamber into the compression chamber 

due to the vacuum or suction created within the compression chamber on the 

upward stroke of the dome-shaped actuator. When the dome-shaped actuator 

415 returns to its original position, the compression chamber 432 is filled with fluid 

25 and the assembly is ready to dispense another predetermined volume of fluid.  

Although not shown, the box 425 may define at least one vent to allow air to flow 

into the space between the pouch 422 and box 425 to facilitate the ability of the 

pouch to fold inwardly on itself upon dispensing fluid therefrom.  

30 As may be recognized by those of ordinary skill in the pertinent art based on the 

teachings herein, the pouch or dome-shaped actuator may include a needle 
35



penetrable and laser resealable stopper or other portion for needle filling the 

variable- volume storage chamber and laser resealing the resulting needle hole as 

described above. The pouch 422 and box 425 may be made of the same 

materials as the pouch and box described above, respectively, or may be made of 

5 any of numerous other materials that are currently known, or that later become 

known. For example, the box 425 may be made of plastic, such as by blow 

molding or thermo forming. In addition, the one- valve 412 may define a 

configuration that is the same as or more similar to any of the one-way valves 

described above in connection with the other embodiments.  

10 

One advantage of the present invention is that the same product may remain 

shelf- stable in the pouch, whether refrigerated or not, throughout the shelf life and 

usage of the pouch. Accordingly, the present invention is particularly suitable for 

storing and dispensing ready-to-drink products, including non-acid products, such 

15 as those that are generally difficult to preserve upon opening of the package, 

including without limitation, drinks such as wine, milk-containing drinks, cocoa

based drinks, malt based drinks, tea, coffee, coffee concentrate, tea concentrate, 

other concentrates for making beverage or food products, sauces, such as cheese 

and milk, or meat-based sauces, gravies, soups, and nutritional drink 

20 supplements, meal replacements, baby formulas, milks, growing-up milks, etc.  

Accordingly, a significant advantage of the currently preferred embodiments of the 

present invention is that they allow the above-mentioned and any of numerous 

other products to be distributed and stored at an ambient temperature and allow 

the product to remain shelf-stable even after dispensing product from the pouch, 

25 whether refrigerated or not. However, for certain products it may be desirable to 

refrigerate the product to provide a better taste, to provide the product at a desired 

or customary temperature, or for any of numerous reasons that are currently 

known or that later become known.  

30 As may be recognized by those of ordinary skill in the pertinent art based on the 

teachings herein, numerous changes and modifications may be made to the 
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above- described and other embodiments of the present invention without 

departing from the spirit of the invention as defined in the claims. For example, the 

components of the apparatus may be made of any of numerous different materials 

that are currently known, or that later become known for performing the function(s) 

5 of each such component. Similarly, the components of the apparatus may take 

any of numerous different shapes and/or configurations, additional components 

may be added, components may be combined, and one or more components or 

features may be removed.  

10 In addition, the apparatus may be used to dispense any of numerous different 

types of fluids or other substances for any of numerous different applications, 

including, for example, nutritional, food, beverage, hospital, and pharmaceutical 

applications. For example, the dispenser may take the form of an automated food 

or beverage dispenser of the type disclosed in U.S. Patent Application Serial No.  

15 10/328,826, filed December 24, 2002, entitled "Clean-In-Place Automated Food 

Or Beverage Dispenser" (Publication No. US 2004/0118291 Al), or U.S. Patent 

Application Serial No. 10/833,110, filed April 28, 2004, entitled "Clean-In-Place 

Automated Food Or Beverage Dispenser" (Publication No. US 2004/0194811 Al), 
each of which is hereby expressly incorporated by reference as part of the present 

20 disclosure. In this exemplary application, the tube and one-way valve assembly 

disclosed herein replaces the tube and pinch valve coupled between the reservoir 

and manifold. Alternatively, the one-way valve, tube and pouch assemblies 

disclosed herein replace each tube and pinch valve and associated reservoir 

disclosed in such patent applications. A significant advantage of this application is 

25 that the one-way valve substantially prevents any micro-organisms from entering 

into the reservoir that may contain a milk-based product, and further, permits the 

milk-based product to be dispensed at ambient temperature without requiring 

refrigeration of the container. In addition, the one-way valve, tube and pouch 

assemblies may be used to store any of numerous different products for 

30 dispensing, such as milk-based products, including milk concentrate, half-and-half, 

and other creamers, baby food or formulas, growing-up milks, other liquid nutrition 
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products, coffee, coffee concentrate, tea, tea concentrate, syrup, such as 

chocolate syrup for hot chocolate, cappuccino syrups, or other drink mixes or 

syrups, coffee aroma for dispensing a "fresh" coffee aroma at the time of, or 

substantially the same time of, dispensing coffee, or other dairy products such as 

5 yogurt and ice cream, or non-dairy products, such as juices, soy-based products, 

nutritional supplement drinks, functional food products, drink mixes, or meal 

replacement drinks.  

Further, the filling machines used to fill the reservoirs used with the apparatus of 

10 the present invention may take any of numerous different configurations that are 

currently known, or that later become known for filling the reservoirs, pouches or 

dispensers. For example, the filling machines may have any of numerous different 

mechanisms for sterilizing, feeding, evacuating and/or filling the one-way valve, 

tube and pouch assemblies, or otherwise for filling the reservoirs. In addition, 

15 rather than use the needle penetrable and resealable stopper, the reservoir may 

employ a filling valve as disclosed in the following patent application that is 

assigned to the Assignee of the present invention, and is hereby incorporated by 

reference as part of the present disclosure: U.S. Application Serial No.  

10/843,902, filed May 12, 2004, titled "Dispenser and Apparatus and Method for 

20 Filling a Dispenser". In such alternative embodiments, the filling valve may extend 

through the pouch or otherwise may be coupled in fluid communication with the 

storage chamber to evacuate and/or fill the storage chamber. Alternatively, the 

reservoir may include a one-way valve for evacuating the interior of the reservoir 

and another valve for filling the storage chamber of the reservoir. Still further, the 

25 pump and/or dispensing valve each may take a configuration that is different than 

that disclosed herein. For example, the pump may take the form of any of 

numerous different pumps that are currently known, or that later become known.  

For example, the pump may include a piston that is movable within a piston 

chamber connectable in fluid communication with the tube and/or variable- volume 

30 storage chamber, and a manually engageable portion that is manually engageable 

to move the piston and, in turn, pump the substance from the variable volume 
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storage chamber through the one-way valve. Alternatively, instead of a dome

shaped member, the pump may define an elastic squeeze bulb that is manually 

squeezed to dispense a substantially metered volume of fluid from the variable

volume storage chamber and through the one-way valve, or may define a different 

5 type of manually engageable actuator and a different type of spring, such as a coil 

spring, or an elastic spring, that creates sufficient spring force on a downward 

stroke of the manually engageable actuator to return the actuator to its ready 

position when released by the user. Alternatively, the pump may include a lever 

coupled to a piston or to a dome-shaped member for dispensing fluids through the 

10 valve, or may include another type of manually engageable member that is 

currently known, or that later becomes known. Accordingly, this detailed 

description of currently preferred embodiments is to be taken in an illustrative, as 

opposed to a limiting sense.  

15 It will of course be realized that the above has been given only by way of 

illustrative example of the invention and that all such modifications and variations 

thereto as would be apparent to persons skilled in the art are deemed to fall 

within the broad scope and ambit of the invention as herein set forth.  

20 The reference to prior art in this specification is not and should not be taken as an 

acknowledgment or any form of suggestion that the referenced prior art forms part 

of the common general knowledge in Australia.  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. An apparatus for aseptically storing fluid and dispensing multiple 

portions of the stored fluid therefrom, comprising: 

5 a one-way valve and variable-volume storage chamber assembly 

comprising (a) a one-way valve including (i) a valve body defining a valve seat and 

at least one flow aperture; and (ii) a valve cover formed of an elastic material and 

including a cover base mounted on the valve body and fixedly secured against 

movement relative thereto, and an axially-extending valve portion overlying the 

10 valve seat, wherein the valve portion defines a predetermined radial thickness and 

forms an interference fit with the valve seat and defines a normally closed, axially

extending valve opening, and the valve portion is movable radially between a 

normally closed position, and an open position with at least a segment of the valve 

portion spaced radially away from the closed position to connect the valve opening 

15 in fluid communication with the at least one flow aperture and thereby allow the 

passage of fluid from the at least one flow aperture through the valve opening; 

and (b) a flexible container defining therein a hermetically sealed, variable-volume 

storage chamber for storing therein multiple portions of the fluid in an aseptic 

condition and connected in fluid communication with the one-way valve; 

20 a relatively rigid housing receiving therein the flexible container; and 

a pump coupled between the storage chamber and the one-way valve and 

configured to pump discrete portions of fluid from the storage chamber, through 

the at least one flow aperture, and through the valve opening to dispense the 

portions of fluid therethrough, and wherein during the pumping of discrete portions 

25 of fluid through the one-way valve, the one-way valve and storage chamber 

maintain any remaining fluid in the storage chamber in an aseptic condition and 

sealed with respect to ambient atmosphere.  

2. An apparatus as defined in claim 1, wherein the valve body defines 

30 an axially-extending valve seat, the flow aperture extends through at least one of 
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the valve body and the valve seat, the axially-extending valve portion overlying the 

valve seat covers a substantial axially-extending portion thereof, the valve portion 

and the valve seat define an axially-extending seam therebetween forming the 

valve opening, and the valve portion engages the valve seat in the closed position.  

5 

3. An apparatus as defined in claim 1 or claim 2, wherein the valve 

body defines a first axially-extending passageway coupled in fluid communication 

between the storage chamber and the at least one flow aperture, and the 

apparatus further comprises a fitting coupled to the valve body and forming a 

10 hermetic seal therebetween, wherein the fitting defines a second passageway 

coupled in fluid communication with the first axially-extending passageway for 

allowing the flow of fluid therebetween, and at least one tube connection surface 

hermetically connectable to a tube with the second passageway coupled in fluid 

communication with the tube to thereby allow the passage of fluid from the tube, 

15 through the second passageway and, in turn, through the first axially-extending 

passageway, flow aperture and valve opening.  

4. An apparatus as defined in any one of claims 1 to 3, wherein the 

valve portion includes a substantially annular segment that engages the valve seat 

20 substantially throughout any period of dispensing fluid through the valve opening 

to maintain a hermetic seal between the valve opening and ambient atmosphere.  

5. An apparatus as defined in claim 2, wherein at least one of (i) the 

valve cover and valve seat define a decreasing degree of interference 

25 therebetween in a direction from an upstream end toward downstream end of the 

valve opening, (ii) the valve portion defines a decreasing radial thickness when 

moving axially in a direction from an upstream end toward a downstream end of 

the valve seat; and (iii) the valve seat is defined by a radius that progressively 

increases in magnitude in a direction from an upstream end toward a downstream 

30 end of the valve seat.  
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6. An apparatus as defined in any one of claims 1 to 5, wherein the 

pump is one of (i) a peristaltic pump, wherein the apparatus further comprises a 

flexible tube coupled in fluid communication between the variable-volume storage 

5 chamber and the one-way valve, and the peristaltic pump engages an external 

portion of the flexible tube for pumping discrete portions of fluid therethrough; and 

(ii) a pump including a compression chamber, a compressive surface receivable 

within the compression chamber, and a manually-engageable or pedal actuator 

coupled to at least one of the compression chamber and compressive surface, 

10 wherein at least one of the compressive surface and compression chamber is 

movable relative to the other by the manually-engageable or pedal actuator 

between a rest position and at least one actuated position for pressurizing fluid 

within the compression chamber and, in turn, dispensing fluid through the one-way 

valve.  

15 

7. An apparatus as defined in claim 6, wherein at least one of the 

compressive surface and compression chamber is movable relative to the other by 

the manually-engageable or pedal actuator between (ii) a first position with the 

compression chamber coupled in fluid communication with the variable-volume 

20 storage chamber for receiving fluid from the variable-volume storage chamber into 

the compression chamber, and (ii) a second position with the compressive surface 

received within the compression chamber and the compression chamber 

substantially sealed with respect to the variable-volume storage chamber to 

pressurize the fluid within the compression chamber and, in turn, dispense 

25 pressurized fluid through the one-way valve.  

8. An apparatus as defined in claim 7, further comprising a flexible 

member defining on one side thereof the manually-engageable or pedal actuator, 

and defining on another side thereof the compressive surface.  

30 
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9. An apparatus as defined in any one of claims 1 to 8, wherein at least 

a portion of at least one of the pump, the valve cover, the valve body, and a 

surface defining the variable-volume storage chamber is penetrable by a needle 

for filling the variable-volume storage chamber through the needle with the fluid to 

5 be stored therein, and the resulting penetration aperture is thermally resealable by 

applying laser energy thereto.  

10. An apparatus as defined in claim 2, wherein the valve body defines 

an axially exposed portion defining a relatively raised, substantially annular edge 

10 portion formed adjacent to an outlet interface of the valve cover and valve seat, 

and a relatively recessed portion formed within the relatively raised portion, and 

wherein the edge portion defines a radial width that is substantially less than an 

axial depth of the recessed portion to substantially prevent the collection of fluid at 

the outlet interface.  

15 

11. An apparatus as defined in any one of claims 1 to 10, further 

comprising a securing member including a base in engagement with the valve 

cover and valve body fixedly securing the valve cover to the valve body, and an 

extension extending outwardly relative to the base and adjacent to the valve 

20 cover, wherein the extension is spaced relative to the valve cover and defines a 

gap therebetween to allow for movement of the valve cover relative to the 

extension.  

12. An apparatus as defined in any one of claims 1 to 11, wherein the 

25 container is received within the housing, and the one-way valve is mounted on the 

housing.  

13. A method for aseptically storing fluid and dispensing multiple 

portions of the stored fluid therefrom, comprising the following steps: 
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providing a hermetically sealed variable-volume storage chamber and 

storing therein multiple portions of the fluid in an aseptic condition and sealed with 

respect to ambient atmosphere; 

providing a one-way valve including (i) a valve body defining a valve seat 

5 and a flow aperture; and (ii) a valve cover formed of an elastic material and 

including a valve portion overlying the valve seat, wherein the valve portion 

defines a predetermined radial thickness and forms an interference fit with the 

valve seat and defines a normally closed, axially-extending valve opening, and the 

valve portion is movable relative to the valve seat between a normally closed 

10 position, and an open position with at least a segment of the valve portion spaced 

away from the closed position to connect the valve opening in fluid communication 

with the flow aperture and thereby allow the passage of fluid from the flow 

aperture through the valve opening; 

providing a pump coupled between the variable-volume storage chamber 

15 and the one-way valve and pumping with the pump multiple portions of the fluid 

from the variable-volume storage chamber, through the flow aperture, and in turn 

through the valve opening; and 

maintaining the fluid in the variable-volume storage chamber in an aseptic 

condition and sealed with respect to ambient atmosphere during a shelf life and 

20 dispensing of fluid through the one-way valve.  

14. A method as defined in claim 13, further comprising the steps of: 

providing at least one of the variable-volume storage chamber, pump and 

one-way valve with a needle penetrable and thermally resealable portion; and 

25 filling the variable-volume storage chamber with the fluid by penetrating the 

needle penetrable and thermally resealable portion with a needle, introducing the 

fluid through the needle and into the variable-volume storage chamber, 

withdrawing the needle and hermetically resealing a resulting needle hole in the 

needle penetrable and thermally resealable portion by applying thermal energy 

30 thereto.  
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15. A method as defined in claim 13 or claim 14, wherein the variable

volume storage chamber is defined by one of (i) a flexible container, wherein the 

apparatus further comprises a relatively rigid housing receiving therein the flexible 

5 container, and (ii) a rigid body including a piston slidably received within the body, 

and forming a fluid-tight seal between a peripheral portion of the piston and the 

body, and defining the variable-volume storage chamber between the piston and 

the flow aperture of the one-way valve, and further comprising the step of 

substantially sterilizing the sealed, empty variable-volume storage chamber prior 

10 to filling same.  

16. A method as defined in claim 15, wherein the sterilizing step 

includes at least one of (i) transmitting radiation, and (ii) transmitting a fluid 

sterilant, onto the variable-volume storage chamber.  

15 

17. A method as defined in any one of claims 13 to 16, further 

comprising the step of aseptically filling the variable-volume storage chamber with 

at least one of a milk-based product, a baby formula, a non-acid product, and a 

water-based product.  

20 

18. A method as defined in claim 17, further comprising the step of 

maintaining the milk-based product, baby formula, non-acid product, or water

based product substantially preservative-free substantially throughout the filling 

and dispensing of the product.  

25 

19. A method as defined in claim 18, further comprising the step of 

maintaining the milk-based product, baby formula, non-acid product, or water

based product substantially at ambient temperature throughout the shelf-life and 
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dispensing of multiple servings of the product from the variable-volume storage 

chamber.  

20. A method as defined in claim 17, wherein the product is selected 

5 from the group including milk, evaporated milk, condensed milk, cream, half-and

half, yogurt, coffee, coffee concentrate, coffee aroma, mayonnaise, cheese sauce, 

milk sauce, and soup.  

21. A flexible pouch and valve assembly for aseptically storing a 

10 substance, dispensing multiple portions of the stored substance therefrom, and 

maintaining substance remaining in the pouch in an aseptic condition sealed with 

respect to ambient atmosphere, wherein the flexible pouch and valve assembly 

are receivable within a relatively rigid housing and adapted to cooperate with a 

pump for pumping discrete portions of substance from the pouch and through the 

15 one-way valve to dispense the substance therefrom, the assembly comprising: 

a flexible pouch defining therein a variable-volume storage chamber sealed 

with respect to the ambient atmosphere for aseptically storing therein multiple 

portions of the substance; and 

a one-way valve including a valve body defining a valve seat and at least 

20 one flow aperture; and a valve cover mounted on the valve body, and including an 

axially-extending portion overlying the valve seat formed of an elastic material, 

wherein the valve portion defines a predetermined radial thickness, an 

interference fit with the valve seat and a normally closed, axially-extending valve 

opening, and the valve portion is movable radially between (i) a normally closed 

25 position, and (ii) an open position with at least a segment of the valve portion 

spaced radially away from the closed position to connect the valve opening in fluid 

communication with the at least one flow aperture and thereby allow the passage 

of substance from the variable-volume storage chamber through the valve 

opening, wherein in the normally closed and open positions the one-way valve 
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maintains substance remaining in the variable-volume storage chamber in an 

aseptic condition and sealed with respect to the ambient atmosphere.  

22. A device for aseptically storing fluid and dispensing multiple portions 

5 of the stored fluid therefrom, comprising: a sealed, sterile, hermetically sealed 

variable-volume storage chamber, wherein the variable-volume storage chamber 

includes multiple portions of a fluid stored therein in an aseptic condition and 

sealed with respect to ambient atmosphere; a pump defining an inlet connectible 

with the variable-volume storage chamber and an outlet for pumping multiple 

10 portions of the fluid from the variable-volume storage chamber; and a one-way 

valve assembly including a valve seat and an elastic valve member overlying the 

valve seat and defining a normally closed valve opening defining an inlet at an 

interior portion of the valve member and an outlet at an exterior portion of the 

valve member and device that is axially spaced relative to the inlet, wherein the 

15 inlet is connectable in fluid communication with the variable-volume storage 

chamber, the elastic valve member is movable in response to pumped fluid at the 

inlet exceeding a valve opening pressure between (i) a normally closed position, 

and (ii) an open position with at least a segment of the elastic valve member 

spaced away from the closed position to allow passage of fluid though the valve 

20 opening, and the pump is configured to pump the fluid from the variable-volume 

storage chamber through the valve opening and dispense discrete portions of the 

fluid through the outlet of the valve opening at the exterior of the device, and 

wherein the elastic valve member and variable-volume storage chamber maintain 

the remaining portions of the fluid in an aseptic condition and sealed with respect 

25 to the ambient atmosphere throughout a shelf life and dispensing of the fluid.  

23 A device as defined in claim 22, wherein the elastic valve member 

and variable-volume storage chamber maintain the remaining portions of the fluid 

substantially at ambient temperature throughout a shelf life and dispensing of the 

30 fluid.  
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24 A device as defined in claim 22, wherein the variable-volume storage 

chamber is defined by one of (i) a flexible pouch, and (ii) a rigid body including a 

piston slidably received within the body, and forming a fluid-tight seal between a 

5 peripheral portion of the piston and the body.  

25. A device as defined in claim 22, wherein the fluid is at least one of a 

milk-based product, a baby formula, and a water-based product.  

10 26. A device as defined in claim 25, wherein the milk-based product, 

baby formula, or water-based product is substantially preservative-free.  

27. A device as defined in claim 22, further comprising a flexible tube 

coupled on one end in fluid communication with the variable-volume storage 

15 chamber and coupled on another end in fluid communication with the one-way 

valve assembly, and wherein the pump is a peristaltic pump that engages an 

external portion of the flexible tube and pumps discrete portions of the fluid 

therethrough.  

20 28. A device as defined in claim 22, wherein the pump is a manually

engageable pump including a compression chamber, a compressive surface in 

fluid communication with the compression chamber, and a manually-engageable 

or pedal actuator that is at least one of engageable with and coupled to at least 

one of the compression chamber and compressive surface, wherein the manually

25 engageable or pedal actuator is movable with at least one of the compressive 

surface and compression chamber between a rest position and at least one 

actuated position to pressurize fluid within the compression chamber and 

dispense fluid through the one-way valve assembly.  
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29. A device as defined in claim 28, wherein the manually-engageable or 

pedal actuator is manually engageable and movable with at least one of the 

compressive surface and compression chamber between (i) a first position with 

the compression chamber coupled in fluid communication with the variable

5 volume storage chamber and receiving fluid from the variable-volume storage 

chamber into the compression chamber, and (ii) a second position with the 

compressive surface received within the compression chamber and the 

compression chamber substantially sealed with respect to the variable-volume 

storage chamber and the fluid within the compression chamber pressurized to, in 

10 turn, dispense the pressurized fluid through the one-way valve assembly.  

30. A device as defined in claim 22, wherein at least one of the pump, 

the elastic valve member, and a surface defining the variable-volume storage 

chamber comprises a substantially transparent needle penetrable and thermally 

15 resealable portion that includes (i) a styrene block copolymer, (ii) an olefin; (iii) and 

pigment defined by a substantially transparent near infrared absorber added in an 

amount of less than about 150 ppm; and (iv) a lubricant.  

31. A device as defined in claim 22, wherein the fluid is maintained in 

20 the variable-volume storage chamber substantially airless during the shelf life and 

dispensing of fluid through the one-way valve assembly.  

32. A device as defined in claim 22, wherein the fluid is maintained in 

the variable-volume storage chamber sterile during the shelf life and dispensing of 

25 fluid through the one-way valve assembly.  

33. A device as defined in claim 22, wherein the valve member forms an 

interference fit with the valve seat.  
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34. A device as defined in claim 22, wherein at least one of the variable

volume storage chamber, pump and one-way valve assembly includes a needle 

penetrable and thermally resealable portion, wherein the needle penetrable and 

thermally resealable portion is penetrable with a needle for introducing the fluid 

5 through the needle and into the variable-volume storage chamber, a resulting 

needle hole in the needle penetrable and thermally resealable portion is 

resealable by applying thermal energy thereto for storing multiple portions of the 

fluid in the variable-volume storage chamber sealed with respect to ambient 

atmosphere.  

10 

35. A device as defined in claim 24, wherein the variable-volume storage 

chamber is defined by a rigid body including a piston slidably received within the 

body, and forming a fluid-tight seal between a peripheral portion of the piston and 

the body.  

15 

36. A device as defined in claim 22, wherein an energy required to open 

segments of the valve portion decreases in a direction from the inlet toward the 

outlet of the respective valve.  

20 37. A device as defined in claim 33, wherein the valve member and 

valve seat define a decreasing degree of interference therebetween in a direction 

from an upstream end toward a downstream end of the valve opening.  

38. A device as defined in claim 22, wherein the valve member defines a 

25 dimension that is less than a dimension of the valve seat to form an interference fit 

with the valve seat in at least one location where the valve member overlies the 

valve seat.  
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39. A device as defined in claim 22, wherein at least a segment of the 

valve member engages the valve seat substantially throughout any period of 

dispensing fluid through the valve opening.  

5 40. A device as defined in claim 22, wherein the valve opening is axially

extending.  

41. A device as defined in claim 22, wherein valve member is movable 

radially between the normally closed position and the open position.  

10 

42. A device for aseptically storing fluid and dispensing multiple portions 

of the stored fluid therefrom, comprising: a sealed, sterile, hermetically sealed 

variable-volume storage chamber, wherein the variable-volume storage chamber 

includes multiple portions of at least one of a milk-based product, a baby formula 

15 product, and a non-acid product stored therein in an aseptic condition and sealed 

with respect to ambient atmosphere; a pump defining an inlet connectible with the 

variable-volume storage chamber and an outlet for pumping multiple portions of 

the product from the variable-volume storage chamber; and a one-way valve 

assembly including a valve seat and an elastic valve member overlying the valve 

20 seat and defining a normally closed valve opening defining an inlet at an interior 

portion of the valve member and an outlet at an exterior portion of the valve 

member and device that is axially spaced relative to the inlet, wherein the inlet is 

connectable in fluid communication with the variable-volume storage chamber, the 

elastic valve member is movable in response to pumped fluid at the inlet 

25 exceeding a valve opening pressure between (i) a normally closed position, and 

(ii) an open position with at least a segment of the elastic valve member spaced 

away from the closed position and thereby allow passage of fluid though the valve 

opening, wherein the pump is configured to pump the product from the variable

volume storage chamber through the valve opening and dispense discrete 

30 portions of the product through the outlet of the valve opening at the exterior of the 
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device, and wherein the elastic valve member and variable-volume storage 

chamber maintain the remaining portions of the product in the aseptic condition 

sealed with respect to the ambient atmosphere and substantially at ambient 

temperature throughout a shelf life and dispensing of the fluid.  

5 

43. A device as defined in claim 42, further comprising a flexible tube 

coupled on one end in fluid communication with the variable-volume storage 

chamber and coupled on another end in fluid communication with a one-way valve 

assembly, wherein the pump is a peristaltic pump that engages an external portion 

10 of the flexible tube and pumps discrete portions of the product therethrough.  

44. A device as defined in claim 42, wherein the pump is a manually

engageable pump including a compression chamber, a compressive surface in 

fluid communication with the compression chamber, and a manually-engageable 

15 or pedal actuator that is at least one of engageable with and coupled to at least 

one of the compression chamber and compressive surface, wherein the manually

engageable or pedal actuator is manually engageable and movable with at least 

one of the compressive surface and compression chamber between a rest 

position and at least one actuated position to pressurize the product within the 

20 compression chamber and dispense the product through the one-way valve 

assembly.  

45. A device as defined in claim 42, wherein the product is selected from 

the group including milk, evaporated milk, condensed milk, cream, half-and-half, 

25 baby formula, yogurt, coffee, coffee concentrate, coffee aroma, mayonnaise, 

cheese sauce, milk sauce, and soup.  

46. A device as defined in claim 42, wherein the elastic valve member in 

the normally closed position prevents the ingress of at least one of bacteria, micro
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organisms, and contamination through the one-way valve assembly and into the 

product in the variable-volume storage chamber throughout the shelf-life and 

dispensing of the product.  

5 47. A device as defined in claim 42, wherein the one-way valve 

assembly includes a valve body defining the valve seat and a flow aperture 

extending through at least one of the valve body and valve seat, the valve 

member defines a predetermined radial thickness and forms an interference fit 

with the valve seat, and the valve member is movable relative to the valve seat 

10 between the normally closed position with the valve member engaging the valve 

seat, and the open position with at least a segment of the valve member spaced 

away from the valve seat to connect the valve opening in fluid communication with 

the flow aperture and thereby allow the passage of the fluid from the flow aperture 

through the valve opening.  

15 

48. A device as defined in claim 42, further comprising a relatively rigid 

housing, and wherein the variable-volume storage chamber is defined by a flexible 

pouch received within the relatively rigid housing.  

20 49. A device for aseptically storing fluid and dispensing multiple portions 

of the stored fluid therefrom, comprising: first means forming a sealed, sterile, 

hermetically sealed variable-volume storage chamber for storing therein multiple 

portions of a fluid in an aseptic condition and sealed with respect to ambient 

atmosphere; second means defining an inlet connectible with the variable-volume 

25 storage chamber and an outlet for pumping multiple portions of the fluid from the 

variable-volume storage chamber; and third means for dispensing discrete 

portions of the pumped fluid therethrough and maintaining the remaining portions 

of the fluid in the aseptic condition sealed with respect to the ambient atmosphere 

throughout a shelf life and dispensing of the fluid, wherein the third means 

30 includes fourth means and fifth means overlying the fourth means for elastically 
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defining a normally closed axially-extending opening defining an inlet at an interior 

portion of the fifth means and an outlet at an exterior portion of the fifth means 

and device that is axially spaced relative to the inlet, and for moving in response to 

pumped fluid at the inlet exceeding an opening pressure between (i) a normally 

5 closed position, and (ii) an open position with at least a segment of the fifth means 

spaced away from the closed position to allow passage of fluid though the axially

extending opening.  

50. A device as defined in claim 49, wherein the first means is defined 

10 by one of (i) a flexible pouch, and (ii) a rigid body including a piston slidably 

received within the body, the second means is a pump, the third means is a one

way valve assembly, the fourth means is a valve seat, and the fifth means is an 

elastic valve member.  

15 51. A device as defined in claim 49, wherein the fluid is at least one of a 

milk-based product, a baby formula, and a water-based product.  

52. A device as defined in claim 51, wherein the milk-based product, 

baby formula, or water-based product is substantially preservative-free.  

20 

53. A device as defined in claim 50, further comprising a flexible tube 

coupled on one end in fluid communication with the variable-volume storage 

chamber and coupled on another end in fluid communication with the one-way 

valve assembly, and wherein the pump is a peristaltic pump that engages an 

25 external portion of the flexible tube and pumps discrete portions of the fluid 

therethrough.  

54. A device as defined in claim 50, wherein the pump is a manually

engageable pump including a compression chamber, a compressive surface in 
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fluid communication with the compression chamber, and a manually-engageable 

or pedal actuator that is at least one of engageable with and coupled to at least 

one of the compression chamber and compressive surface, wherein the manually

engageable or pedal actuator is movable with at least one of the compressive 

5 surface and compression chamber between a rest position and at least one 

actuated position to pressurize fluid within the compression chamber and 

dispense fluid through the one-way valve assembly.  

55. A device as defined in claim 49, wherein the fifth means in the 

10 normally closed position prevents the ingress of at least one of bacteria, micro

organisms, and contamination through the third means and into the fluid in the 

variable-volume storage chamber throughout the shelf-life and dispensing of the 

fluid.  

15 56. A device as defined in claim 49, wherein at least one of the first and 

third means maintains the remaining portions of the fluid substantially at ambient 

temperature throughout a shelf life and dispensing of the fluid.  

57. A device as defined in claim 50, wherein the first means is defined 

20 by a rigid body including a piston slidably received within the body.  

58. An apparatus for aseptically storing fluid and dispensing multiple 

portions of the stored fluid therefrom substantially as herein described in any one 

of the embodiments described in the detailed description and illustrated in the 

25 drawings.  

59. A method for aseptically storing fluid and dispensing multiple 

portions of the stored fluid therefrom substantially as herein described in any one 
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of the embodiments described in the detailed description and illustrated in the 

drawings.  

60. A flexible pouch and valve assembly substantially as herein 

5 described in any one of the embodiments described in the detailed description 

and illustrated in the drawings.  
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