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edge. At least one of the ?rst edge or second edge includes 
21 A 1. No.: 10/792,021 a stress bearin ortion and a non-stress bearin ortion. PP g P g P 

10 25 

\ \ 

13/ 

Chamber# 1 

l8—//—\ 

l6\_, \ 

\ 



Patent Application Publication Sep. 8, 2005 Sheet 1 0f 16 US 2005/0194060 A1 

a\//// ___H___A am //// (a m .05 

cm 3 

5‘ Q N GE @\ 



Patent Application Publication Sep. 8, 2005 Sheet 2 0f 16 US 2005/0194060 A1 

FIG. 5 

25 1 5 

Displacement 

FIG. 6 
92 

104 102 

94 

FIG. 7 

110 

[-104 
108 120 

A 
>706 

112 

110 

108 

106%) 



Patent Application Publication Sep. 8, 2005 Sheet 3 0f 16 US 2005/0194060 A1 

FIG. 8 

[90 92 

110 110 

4\IZZ 

FIG 10 
160 12 

166 

\ i 20 

16C _ 
14 

FIG 12 

[180 

186/ 

170 

16 

wz 



Patent Application Publication Sep. 8, 2005 Sheet 4 0f 16 US 2005/0194060 A1 

& >6) 

0 
61 

53+. 
c 

O\ a) 
. E 

CD § 
i-4 - 

[1-1 .% 
0Q 

LD 

0 

16 



Patent Application Publication Sep. 8, 2005 Sheet 5 0f 16 US 2005/0194060 A1 



Patent Application Publication Sep. 8, 2005 Sheet 6 0f 16 US 2005/0194060 A1 

FIG. 13 FIG. 14 

p2 [15 
M I: i 

/\/10 22“ /\/10 

\ l~\ 
15 

FIG. 15 //‘S FIG. 16 
‘ / 22 

22 "\,13 

/"\_.,10 /’\/10 

| l\ 
15 

FIG. 17 FIG. 18 



Patent Application Publication Sep. 8, 2005 Sheet 7 0f 16 US 2005/0194060 A1 

FIG. 19 

Chamber # 2 K \/ Q13" 8% Port seal 

m 
Chamber # 3 

Chamber # I 

) 

Filling ports 



Patent Application Publication 

FIG. 20 

FIG. 2 1 

FIG. 22 

Sep. 8,2005 Sheet 8 0f 16 US 2005/0194060 A1 

140 140 

146 146 

142 142 

150 150 

152 152 

140 f140 

146 146 

142 142 



Patent Application Publication Sep. 8, 2005 Sheet 9 0f 16 US 2005/0194060 A1 

f .... wM: 

mm .65 



Patent Application Publication Sep. 8, 2005 Sheet 10 0f 16 US 2005/0194060 A1 

wm .OE 



Patent Application Publication Sep. 8, 2005 Sheet 11 0f 16 US 2005/0194060 A1 

FIG. 25 
15 
\ 190 

194 

32 

FIG. 26 

224 



Patent Application Publication Sep. 8, 2005 Sheet 12 0f 16 US 2005/0194060 A1 



Patent Application Publication Sep. 8, 2005 Sheet 13 0f 16 US 2005/0194060 A1 

322 354 310 
F I G . 3 0 311 —€;’ 

320 3309 
303 320 

350 317 325 
319 . ( \ 350 
n \H/ .l \ \.<\-/‘\?~319 

FIG 3 2 320 316 l 320 







Patent Application Publication 

FIG. 35 

/ 442 

FIG. 36 

Sep. 8, 2005 

///////, f1~2 ' 

fl4 \\\\\\\\ 

FIG. 38 

Sheet 16 0f 16 

////’ 

US 2005/0194060 A1 

QLK 

FIG. 37 

\\\\\\\\ 

///////, l2 

\\\\\\\\ J14 



US 2005/0194060 A1 

PEELABLE SEAL CLOSURE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] Not Applicable. 

FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

[0002] Not Applicable. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates to a container for 
delivering ?uids. In particular, it relates to a ?uid access 
assembly for a ?oWable materials container Wherein a 
conduit of the assembly has an inlet closed by a peel seal 
structure. The peel seal is activatable by applying ?uid 
pressure to the peel seal structure. This assembly can be used 
in ?oWable materials containers and has been found par 
ticularly useful With single chamber and multiple chamber 
medical solution containers. 

[0004] Multiple chamber containers having sub-chambers 
separated by a peel seal, frangible seal or other ?uid con 
necting device are Widely used to separately store tWo or 
more components that are mixed inside the container prior 
to administering the mixed solution to a patient. The com 
ponents can be in a poWder or liquid form and are typically 
mixed together to form a therapeutic solution. Such solu 
tions can include intravenous solutions, nutritional solu 
tions, drug solutions, enteral solutions, parenteral solutions, 
dialysis solutions, pharmacological agents including gene 
therapy and chemotherapy agents, and many other ?uids that 
may be administered to a patient. 

[0005] Due to stability, compatibility, or other concerns, 
some medical solutions have to be stored separately prior to 
administration to a patient. These solutions may be stored in 
separate containers, but are often stored in separate cham 
bers of a single container. The chambers and solutions are 
often separated by a frangible heat seal. Examples of such 
containers are disclosed in US. Pat. Nos. 5,209,347; 5,176, 
634; and 4,608,043. These prior art containers have fran 
gible seals to permit the seal to be broken by hand pressure 
against the sides of the bag to force the contents to break the 
seal and permit mixing betWeen the components. Peelable 
seals are among the frangible seals used that permit the seal 
to be separated by pulling on opposite sides of the container, 
or by squeeZing the container sideWalls. 

[0006] The chambered container is typically made from a 
Web of ?exible polymeric materials. Numerous polymeric 
?lms have been developed for use in such containers, and 
can be a monolayer structure or a multiple layer structure. 
Containers can also have multiple Webs Where the Webs are 
joined along peripheral edges and the planar surface of 
individual Webs are not necessarily attached to one another. 
The monolayer structure can be made from a single polymer, 
or from a polymer blend. Multiple layer structures can be 
formed by co-extrusion, extrusion lamination, lamination, or 
any suitable means. The multiple layer structures can 
include layers such as a solution contact layer, a scratch 
resistant layer, a barrier layer for preventing permeation of 
oxygen or Water vapor, tie layers, or other layers. Selection 
of the appropriate ?lm depends on the solution to be 
contained Within the container. 
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[0007] The container is typically formed by placing one or 
more polymeric ?lm sheets in registration by their peripheral 
portions and sealing the outer periphery to form a ?uid tight 
pouch. The peripheral seals are permanent, and therefore, do 
not peel. The sheets are sealed by heat sealing, radio 
frequency sealing, thermal transfer Welding, adhesive seal 
ing, solvent bonding, ultrasonic or laser Welding. 

[0008] BloWn extrusion is another method used to make 
the pouch. BloWn extrusion is a process that provides a 
moving tube of extrudate exiting an extrusion die. Air under 
pressure in?ates the tube. Longitudinal ends of the tube are 
sealed to form the pouch. 

[0009] A peelable seal having a peel strength loWer than 
the peripheral seal can be formed in the container by various 
methods such as using a loWer heat sealing temperature than 
used to form the peripheral seal. Apeelable seal typically has 
an initial or peak peel force required to initiate separation of 
the peelable seal, and a plateau force to propagate the 
separation. Before steam steriliZation, these forces are essen 
tially equal. After the chambered container is ?lled With 
solution, it is typically steam steriliZed at a temperature of 
121° C. During steam steriliZation, stress is applied to the 
edges of the peelable seal. When stress is applied to the 
peelable seal at a temperature above the softening point of 
the container material during steriliZation, deformation 
occurs at the seal edge. The deformation reduces stress 
concentrations at the edge of the seal, increasing the peak 
peel force necessary to initiate peeling of the peelable seal. 
After steam steriliZation, the peak peel force can be signi? 
cantly greater than the plateau force. This increased peak 
peel force is detrimental to use of the multichambered 
container by making it more dif?cult to initiate peeling to 
open the container. This is especially true for patients using 
the medical solutions Who may be in?rmed or elderly and 
unable to provide the force necessary to initiate peeling. 
Moreover, the peak peel force is dif?cult to control, some 
containers remaining easy to initiate peeling in the peelable 
seal, While others becoming almost impossible to initiate by 
hand. 

SUMMARY OF THE INVENTION 

[0010] Disclosed herein is a ?oWable materials convey 
ance assembly having a conduit having a Wall de?ning a ?rst 
pathWay for conveying ?oWable materials and having an 
inlet to the pathWay and an outlet from the pathWay; and a 
multiple layer structure having a ?rst Web and a second Web 
connected together along an interface proximate the inlet, 
the multiple layer structure is capable of moving from a 
sealed position to an activated position in response to 
materials delivered under pressure to the structure along a 
second pathWay different from the ?rst pathWay to alloW 
?oWable materials to enter the inlet. 

[0011] Also disclosed herein is a closure assembly for a 
container having opposing sideWalls de?ning a chamber 
therebetWeen; and a conduit having a portion extending into 
the chamber and having a ?uid inlet, interfacing portions of 
the sideWalls are connected together along a peel seal over 
the inlet to de?ne a closure. 

[0012] Also disclosed herein is a ?oWable materials con 
tainer having a pair of opposing sideWalls de?ning a cham 
ber therebetWeen, interfacing portions of opposed sideWalls 
are sealed together along a peel seal to de?ne at least tWo 
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separate sub-chambers; and a conduit having a portion 
extending into the chamber and having a ?uid inlet, the ?uid 
inlet is closed by a portion of the peel seal. 

[0013] Also disclosed herein is a method for mixing tWo 
components separately stored in sub-chambers of a dual 
chamber container including the steps of: (1) providing a 
?uid container having a ?rst chamber, a second chamber a 
peel seal dividing the ?rst chamber from the second cham 
ber, and a ?uid access device having a ?uid inlet positioned 
inside the chamber, the ?uid inlet being sealed closed by a 
?rst portion of the peel seal; (2) activating a second portion 
of the peel seal to provide a ?uid pathWay betWeen the ?rst 
chamber and the second chamber Without activating the ?rst 
portion; and (3) activating the ?rst portion of the peel seal to 
open the ?uid inlet. 

[0014] These and other aspects and attributes of the 
present invention Will be discussed With reference to the 
folloWing draWings and accompanying speci?cation. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] FIG. 1 is a plan vieW of a multichambered con 
tainer including a peelable seal; 

[0016] FIG. 2 is a cross-sectional vieW taken along lines 
2-2 of FIG. 1; 

[0017] FIG. 3 is a cross-sectional vieW of a multiple layer 
structure; 

[0018] FIG. 4 is a cross-sectional vieW of another embodi 
ment of a multiple layer structure; 

[0019] FIG. 5 is a graph shoWing typical force vs. dis 
placement curves for a peelable seal before and after ster 
iliZation; 
[0020] FIG. 6 is a cross-sectional vieW of a peelable seal 
having a serrated edge; 

[0021] FIG. 7 is an enlarged top vieW of a peelable seal; 

[0022] FIG. 8 is a cross-sectional vieW of a peelable seal; 

[0023] FIG. 9 is a force vs. displacement graph for a 
peelable seal; 
[0024] FIG. 10 is a cross-sectional vieW of a peelable seal; 

[0025] FIG. 11 is force vs. displacement graph for the seal 
of FIG. 10; 

[0026] FIG. 12 is a cross-sectional vieW of a peelable seal; 

[0027] FIG. 13 is a schematic plan vieW of a peelable seal; 

[0028] FIG. 14 is a schematic plan vieW of a peelable seal; 

[0029] FIG. 15 is a schematic plan vieW of a peelable seal; 

[0030] FIG. 16 is a schematic plan vieW of a peelable seal; 

[0031] FIG. 17 is a schematic plan vieW of a peelable seal; 

[0032] FIG. 18 is a schematic top vieW of a peelable seal; 

[0033] FIG. 19 is a schematic vieW of a three-chamber 
container With peel seals separating the chamber, and an 
administration port, one end of Which is embedded in the 
peel seal; 

[0034] 
[0035] FIG. 21 is a schematic vieW of a peelable seal; 

FIG. 20 is a schematic vieW of a peelable seal; 
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[0036] 
[0037] FIG. 23 is a plan vieW of a peel seal having a Width 
that varies along the length of the seal; 

[0038] FIG. 24 is an exploded vieW of a peel seal having 
a texture; 

FIG. 22 is a schematic vieW of a peelable seal; 

[0039] FIG. 25 is a cross-sectional vieW of a closure 
assembly; 
[0040] FIG. 26 is a cross-sectional vieW of a closure 
assembly; 
[0041] FIG. 27 is a cross-sectional vieW of a closure 
assembly; 
[0042] FIG. 28 is a perspective vieW of a container having 
an administration port; 

[0043] FIG. 29 is an exploded isometric vieW of an 
administration port; 

[0044] FIG. 30 is a section vieW of a cap of the admin 
istration port; 

[0045] FIG. 31 is a sectional vieW of a user removing a 
cap of the administration port; 

[0046] 
the port; 

FIG. 32 is a sectional vieW of a needle inserted into 

[0047] FIG. 33 is a plan vieW of a peel seal container With 
an access member in an inactivated position; 

[0048] FIG. 34 is a plan vieW of a peel seal container With 
an access member in an activated position; 

[0049] FIG. 35 is a multiple chamber container With a peel 
seal conduit separating tWo chambers of the container; 

[0050] 
tion; 

[0051] 
[0052] FIG. 38 is the former layered structure noW com 
pletely delaminated. 

FIG. 36 is a layered structure prior to peel initia 

FIG. 37 is the layered structure during peeling; and 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0053] The present invention is susceptible of embodi 
ments in many different forms. Preferred embodiments of 
the invention are disclosed With the understanding that the 
present disclosure is to be considered as exempli?cations of 
the principles of the invention and are not intended to limit 
the broad aspects of the invention to the embodiments 
illustrated. 

[0054] FIGS. 1 and 2 shoW container 10 having a ?rst 
sideWall 12 and a second sideWall 14 having a permanent 
peripheral seal 13 and a closure assembly 15. The container 
has a chamber 16 that is divided into a ?rst sub-chamber 18 
and a second sub-chamber 20 by a peelable seal 22. The seal 
22 extends longitudinally of the container from end seam 24 
to end seam 25. The seal is effective in separating compo 
nents such as tWo liquids, a solid and a liquid, tWo gasses, 
a gas and a liquid and a gas and a solid. 

[0055] As best seen in FIG. 2, the closure assembly 15 has 
a conduit 30 having a ?uid ?oW path 31, a ?uid inlet 32 and 
a ?uid outlet 34. A ?rst portion 40 of the peelable seal 22 
extends over the ?uid inlet 32 to seal the conduit from ?uid 
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?oW either inward to the chamber or outward from the 
chamber. The ?rst portion 40 of the peel sealable seal may 
sometimes be referred to as a closure or peelable closure. As 
Will be described in greater detail beloW, the peelable seal 22 
has a peelable seal activation force required to move the seal 
from a closed or sealed position to an open or activated 
position. The peelable seal 22 is designed to ?rst activate 
along a second portion 42 of the peelable seal folloWed by 
activation of the ?rst portion 40. The second portion 42 is 
spaced a distance from the ?rst portion 40 to ensure miXing 
of the components of the ?rst and second sub-chambers 18, 
20 before the outlet conduit inlet 32 is open and placed in 
?uid communication With the miXed contents. In a preferred 
form of the invention, the second portion 42 is generally 
centrally disposed along the length and Width dimensions of 
the container. 

[0056] The closure 40 is capable of blocking ?uid travel 
ing in either incoming or outgoing directions through the 
conduit 30. For single or multiple chamber ?uid containers, 
the peelable seal 22 Will block an incoming or outgoing How 
of ?uid, until the How of ?uid is pressuriZed above the peel 
seal activation force. Thus, the peelable seal protects against 
unWanted ingress or egress of ?uids from the container. 

[0057] The SideWall Materials and Layer Structures 

[0058] The container 10 is preferably made principally of 
?eXible polymeric materials, although the container could 
include non-polymeric materials such as metal foils Without 
departing from the invention. Numerous polymeric ?lms 
have been developed for use in containers. Suitable ?lms 
may be of a monolayer structure or a multiple layer struc 
ture. The monolayer structure can be made from a single 
polymer, or from a polymer blend. The multiple layer 
structures can include layers such as a solution contact layer, 
a scratch resistant layer, a barrier layer for preventing 
permeation of oXygen or Water vapor, tie layers, or other 
layers. It is also contemplated to use more than one Web of 
?lm for one or both sideWalls. Selection of the appropriate 
?lm depends on the solution or solutions to be contained 
Within the container. Appropriate polymeric materials are 
generally selected from homopolymers and copolymers of 
polyole?ns, polyamides, polyesters, polybutadiene, styrene 
and hydrocarbon copolymers, polyimides, polyester-poly 
ethers, polyamide-polyethers to name a feW. 

[0059] The seal layer for a multiple chamber container 
should display bi-modal behavior. What is meant by bi 
modal behavior is that the material is capable of forming a 
permanent seal under one set of sealing or manufacturing 
conditions and a peelable seal at a second set of sealing or 
manufacturing conditions. The seal layer can be a 
homophase polymer, or a matrix-phase polymer system. 
Suitable homophase polymers include polyole?ns and more 
preferably polypropylene and most preferably a propylene 
and ethylene copolymer as described in EP 0875231, Which 
is incorporated herein by reference. 

[0060] It is also possible to have a seal layer having Wall 
12 and 14 of differing materials that are not compatible With 
one another. US. patent application Ser. No. 10/351,004, 
Which is incorporated herein by reference, discloses that 
containers made from such incompatible material, in some 
instances, may not readily form permanent seals. This prob 
lem can be overcome by Wrapping a section of one sideWall 
over an outside surface of the opposite sideWall and joined 

Sep. 8, 2005 

thereto. This method of sealing is disclosed in US. Pat. No. 
6,024,220 Which is incorporated herein by reference and 
made a part hereof. 

[0061] Suitable matrix-phase polymer systems Will have 
at least tWo components. The tWo components can be 
blended together or can be produced in a tWo-stage reactor 
process. Typically, the tWo components Will have different 
melting point or glass transition temperatures. In the case 
Where one of the components is amorphous, its glass tran 
sition temperature Will be loWer than the melting point of the 
other components. Examples of suitable matriX-phase poly 
mer system includes a component of a homopolymer or 
copolymer of a polyole?n and a second component of a 
styrene and hydrocarbon copolymer. Another suitable 
matrix-phase system includes blends of polyole?ns such as 
polypropylene With polyethylene, or polypropylene With a 
high isotactic indeX (crystalline) With polypropylene With a 
loWer isotactic indeX (amorphous), or a polypropylene 
homopolymer With a propylene and ot-ole?n copolymer. 

[0062] Suitable polyole?ns include homopolymers and 
copolymers obtained by polymeriZing alpha-ole?ns contain 
ing from 2 to 20 carbon atoms, and more preferably from 2 
to 10 carbons. Therefore, suitable polyole?ns include poly 
mers and copolymers of propylene, ethylene, butene-1, 
pentene-1,4-methyl-1-pentene, heXene-1, heptene-1, octene 
1, nonene-1 and decene-1. Most preferably the polyole?n is 
a homopolymer or copolymer of propylene or a homopoly 
mer or copolymer of polyethylene. 

[0063] Suitable homopolymers of polypropylene can have 
a stereochemistry of amorphous, isotactic, syndiotactic, 
atactic, hemiisotactic or stereoblock. In one preferred form 
of the invention, the homopolymer of polypropylene is 
obtained using a single site catalyst. 

[0064] Suitable copolymers of propylene are obtained by 
polymeriZing a propylene monomer With an ot-ole?n having 
from 2 to 20 carbons. In a more preferred form of the 
invention, the propylene is copolymeriZed With ethylene in 
an amount by Weight from about 1% to about 20%, more 
preferably from about 1% to about 10% and most preferably 
from 2% to about 5% by Weight of the copolymer. The 
propylene and ethylene copolymers may be random or block 
copolymers. The propylene copolymer may also be obtained 
using a single site catalyst. 

[0065] It is also possible to use a blend of polypropylene 
and ot-ole?n copolymers Wherein the propylene copolymers 
can vary by the number of carbons in the ot-ole?n. For 
eXample, the present invention contemplates blends of pro 
pylene and ot-ole?n copolymers Wherein one copolymer has 
a 2 carbon ot-ole?n and another copolymer has a 4 carbon 
ot-ole?n. It is also possible to use any combination of 
ot-ole?ns from 2 to 20 carbons and most preferably from 2 
to 8 carbons. Accordingly, the present invention contem 
plates blends of propylene and ot-ole?n copolymers Wherein 
a ?rst and second ot-ole?ns have the folloWing combination 
of carbon numbers: 2 and 6, 2 and 8, 4 and 6, 4 and 8. It is 
also contemplated using more than 2 polypropylene and 
ot-ole?n copolymers in the blend. Suitable polymers can be 
obtained using a catalloy procedure. Suitable homopolymers 
of ethylene include those having a density of greater than 
0.915 g/cc and includes loW density polyethylene (LDPE), 
medium density polyethylene (MDPE) and high density 
polyethylene (HDPE). 
























