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PEELABLE SEAL CLOSURE ASSEMBLY CROSS-REFERENCE TO
RELATED APPLICATIONS: Not Applicable. FEDERALLY SPONSORED
RESEARCH OR DEVELOPMENT: Not Applicable. 5 BACKGROUND OF
THE INVENTION The present invention relates to a container for
delivering fluids. In particular, it relates to a fluid access assembly for a
flowable materials_container wherein a conduit of the assembly has an

inlet closed by a PEERAEIENENe GHRTER BT LA Hable by

applying fluid pressure to the peel seal structure. This assembly can be

i ial ontai d has been found particularly
CROS@%%%@feﬁﬁﬁmﬁﬁﬁﬁmr medical solution

CONtdignsliddbiéiple chamber containers having sub-chambers separated

by a peel seal, frangible seal or other fluid connecting device are widely

FEDMSQY §&5 %jﬁge(%%tﬁrg]% rAnC tge%{}g ﬁm wre mixed inside
the contalgner prior to a mm%%rﬁ% ﬁl% mixe (§ ' f‘a 15 patient. The
coNtparirisabdm be in a powder or liquid form and are typically mixed

together to form a therapeutic solution. Such solutions can include

BACINERSGIRYS GelyiansRyiigpa solutions, drug solutions, enteral

solutions, parenteral solutions, dialysis solutions, pharmacological agents

indibRlintpefah dnvieripy laleshémotbertgeadgentdsiveimafyidthenflgigdsicular, it
relatetN@t M@%&g@ﬁ%ﬁ{ﬁ% Rt Nk ue tp stability, ¢ mgatibilit , O,

other concerns, some m c?%:\? Solut%}\%gﬁgt\?g oSngns?glgéerdv%%e Srafe it of the
assenpiphes aanmldstiasishb apsetisn. Sthegersoliionsehaybie stoiretkble by applying
fluid SERAIALe5antAIne, s‘% en slo ed in separate .chambers of a Egle )

gontainer. The i%hqarsn gtrsga{é%rgfsolLﬁ%gésags%r%g%ncg%ﬁgrgfg By §wafi’ fofpatenials
contatnezt sedih@xatrplovnt paxtivubolyainelis avildisoldsetimbbSaRai@ntple chamber
medid¥PS1Ri70P gﬁgﬁ% 76,634; and 4,608,043. These 25 prior art containers

have frangible seals to permit the seal to be broken by hand pressure

agdHspinekuideottherivas fefongestiedbaniois teparerk teaspaliargl, frangible
' Peelable seals are among the

ol GRS PENERD R T Eotl b e e
compoppusithasisesuk tia ot dinaronningsptieeringithiRicertainge sidewaliuton to a
patient. The components can be in a powder or liquid form and are typically mixed together
to form a therapeutic solution. Such solutions can include intravenous solutions, nutritional
solutions, drug solutions, enferal solutions, parenteral solutions, dialysis solutions,
pharmacological agents including gene therapy and chemotherapy agents, and many other
fluids that may be administered to a patient. |
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 n
separate containers, but are ofien stored in separate chambers of a single container. The
chambers and solutions are often separated by a frangible heat seal, Examples of such
containers are disclosed in U.S. Patents Nos. 5,209,347; 5,176,634; and 4,608,043, These
prior art containers have frangible 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 penmit the seal to be
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The chambered container is typically made from a web of flexible

polymeric materials. Numerous polymeric films have been developed for

use in such containers, and 5 can be a monolayer structure or a multiple

layer structure. Containers can also have multiple webs where the webs
separated jbineahiopopespheisl sitssahdthemlanaesustasy ehindMitahe container
Fsbs are not necessarily attached to one another. The monolayer
ructure can be made from a single. polymer, or from a polymer blend.
MIiiplehtaybesiductuamennsheistibd hyade- exision@xBfsiBEkible polymeric

lamination, lamination, or itable means. The multiple layer 10 .
matengh R REReE R, B N L eV RIRRSBh e, 41 <l qpiginers, and
can beesistanidgyesirachaerierdaysitide ieseaingperMetionat Qg Have multiple

water yapor, tie layers, qr other layers. Selection of the appropriate film
webs { R e oGt BeEdh BRG] AR GBI, Rigie of ndividua
webs mentainexisdynloaliy:ibenes Gy plaaing. OoTROMMVBR RS ¥mererilnshesisde from

.__In registration by their peripheral portions and sealing the outer periphery
= singlg SIS TG “LBBGUER DA pOMIHEIS) GBS EHS HErEehe, lried by co-
extrusibereforastin nbinfieeiohh e.sheetmare-saalod fythgat sRalBg. Blomultiple layer
frequency s?ﬁgn%, therénéllrtransfer welding, adhesive sealing, solvent
structyseh ittt RSO MES? 1SSy HefRtlEBvrvRiashdisiins 2AetHeh Hetisat layer, a

barrietUBgeriGompre R ROpait QM OENKYSIANIS & aRIPGESS AL RRAYIIRS Siher layers.
moving tube of extrudate exiting an extrusion die. Air under pressure 20
Select1%§£§1

TR SR daneds raclt srlutinntarke soalaingd roithinre container.
poLehoAtpRelatye sraliNAYIRG AINSE ISR B IeWe R0 1he REFRNEIA! sheets in

. seal can be formed in the container by various methods such as using a
regISITiliRR N R RATBNRH] RakieRs dedng ihaomierrepphphcialesalz Auid tight
pouch PER@BIa paatdypiaa b ?érﬁ{hﬂéﬁ@laﬁﬂ PRaK e d8"G6HOMIad, [AHIHAIR: sealed

separation of the peelable seal, and a plateau force to propagate the

by heal ssalingoradis Betidistesaliutehsmmahtransde riddinaradusivriangling, solvent

bondirRduRtaédiSE thaahambargg container s filled with solution, it is typically
steam sterilized at a temperature of 121C. During steam sterilization,

ESENCHBBAE S o Bapescdiafia psblapteaeathorasisirddo tenpyiiedon is a
procesiQRREpRREREIE SO AIle @P@f%ﬁ@%‘(ﬁlﬂ?&sg{ﬁﬁ%g RRintQl quder pressure

container material during sterilization, deforniation occurs at the sea

inﬂate%ﬁ“{j’é."ﬂ?ﬁe nsttndinehonsidhstibssrseaticbintfatiotbaponetedge of
t@@ﬁ?&bl@%@%ﬁﬁﬁ@% B@Q%Q&%ﬁ?%@y&%ﬁ%@’ é%lg 118 RGO med in

t
the peelable seal. Atter Steam sterilization, the pea éleorce can be

the confggpmdantiprignsansthbds suh pavsing folow eT isansyaame teppakapeelthan used to

sidew
S

- form tiRTSEHSEELInRE A éi%ﬁé’.éégft@%gi | bgrecequiaingr bY. paking It vired to

_ .. more difficult to initiate peeling to dbpenthe
miflate separation of the peelable seal, and a plateau force to propagate the separation.

Before steam sterilization, these forces are essentially equal. After the chambered container
is filled with solution, it is typically stearn 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 significantly
greater than the plateau force. This increased peak peel force is detrimental to use of the

multichambered container by making it more difficult to initiate peeling to open the



-) container. This is especially true for patients using the medical solutions
who may be infirmed or elderly and unable to provide the force necessary
to initiate peeling. Moreover, the peak peel force is difficult to control,
some containers remaining easy tq, initiate peeling in the peelable seal,
while others becoming almost impossible to initiate by hand. SUMMARY
OF THE INVENTION According to a first aspect of the present invention,
there is provided a flowable materials conveyance assembly comprising:

containgr chhiiit FREATHE'E WHA ARG HEngdhapasieh! sotiiepmymoma ke nfirmed
or eldematpidaimanld Rayingian inletdeothadRatbway aAnd@RcopiBifomM e ver, the peak

pathway; and a multiple layer structure attached to the conduit, the
peel fors ik ek S RABELHERMy S RIRINFSL BHATBIRE C3RY el ibimatrbiag in the
peelabléQ@8th&h AN 30 HBtEHARE AR¥IMAtsdherRlel ifhampitipladayer structure

is capable of moving from a sealed-position to an activated position in
e, erials delivered under pressure to the structure
SUM@%@@%@W% pposing the first pathway to allow the flowable
Maierdas teoentéirthadplet, tfethauliiglenayev atiselurechavingaRided a flowable

. attaching section and a sealjng section, the attaching section having the X
e YRS BRI St oGt AP NP S S 1y Bt i Palhway for

conveyisgaligyseietiantdavinghthedirsioveh aitlachedite thaisesongiivel ipuldéluidom the

tight seal contacting the inlet. According to a second aspect of the present
pathwayy i&n{“ﬂ#&‘ﬁ%ei ProvitEgta el Laf ef : e‘jﬁ%m&}“&ﬂ[ﬁi&%}@}ﬂl&gﬁ% structure

having eGAIRH AN BrSHGIaeONamRERAING:GRPARING sidawaliscdRRIRG®@ the inlet,
chamber therebetween; and a conduit avirjg a partion extending into the .
the mulfplilpser s Pabie I*éi?Yﬁ?@rf%%@ O BF e Sib g grgposition

in respeRfnestedwagrthanielong dcpeelsPah&antasiing.the inletiadefineiang a second
closure. According to a third aspect of the present invention, there is

pathway, GpRRSH S AbwAEH: PRERANILO NG O gIepalR of gppdsitg inlet, the

multiplsiggwalis dafivingvaghamberiherebatveand iIRteHRsINGORIARS Afaching section
opposed sidewalls are sealed together along a peel seal to define at least

havingﬁ?%%@ﬁ&é&é@sgﬁ?&-éﬁ%%@?iﬁatéaaaﬁm AP RIS RskiBRdRgne section

having tREOffReChRmbeRand havneaifvig inletlibeimddnlesisclasetompt.
portion of the peel seal. Disclosed herein is a flowable materials

CORVEIRACE F5SEHRBHy MRGHgY dBRJRATSAYIFY SHUMR thSHhiFfy Ritirigted a closure

assembPRAtOWRTIRLAM YeMinG HawabiR dhathigisiand heyinghen Het 4ot sing sidewalls
athway and an outlet from the pathway; and a multiple layer structure

P : .
defining 4\ fREEPAF P CTEs AYan 286 corRP b e IS RetioR EXHI8 A @ ffie chamber and
having Mi@LfaceIRIQXIRAEIh8JRiehstbe MUKIRIRBY e connected together along a peel seal

contacting the inlet to define a closure,

According to a third aspect of the present invention, there is provided a flowable materials
container comprising: a pair of opposing sidewalls defining a chamber therebetween, interfacing
portions of opposed sidewalls are sealed together along a peel seal to define at least two separate
sub-chambers; and a conduit having a portion extending into the chamber and having a fiuid inlet,
the fluid inlet is closed by a portion of the peel seal.

Disclosed herein is a flowable materials conveyance assembly having a conduit having
a wall defining a first pathway for conveying flowable materials and having an inlet to the
pathway and an outlet from the pathway; and a multiple layer structure having a first web and

a second web connected together along an interface proximate the inlet, the multiple layer



-3a- 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 first pathway to allow flowable

materials to enter the inlet. Also disclosed herein is a closure assembly for

a container having opposing sidewalls defining a chamber therebetween;

and a conduit having a portion extending into the chamber and having a

fluid inlet, interfacing portions of the sidewalls are connected together
structuralngapaipieal Serhoverfibe inleidedplisieenclostraciaa:disoloses Meréiponse to

. Is @ flowahle materials container havin air of oppasing sidewalls
materief G e A DB DB VB EH T HERALHE SGHIGRS BFGpHBabrerent from the
first patbidewalls Rre fhealel:tegeaihels alongea Peehiaal to define at least two

parate sub-chambers; and a condujt having a portion extending into th
it YA ﬂ&?&%}lﬁs@%ﬁwfm@?Q%gaarf%wm%% sidewalls

defininghe Preliseahsdserdisslosad hexaitul aanahadhiefismiddngiWey into the chamber
components separately stored jn sub- chambers of a dual chamber
and hayipgea;fiuy d&%&ﬁ@tﬁa SOROBHOBE) PrividHF R Ao rRamsehuagrer alone a

peel sedirstehamnbes & seeep ehamber a peel seal dividing the first chamber
from the second chamber, and a fluid access devijce having a fluid. inlet

PEQLBHESFLide e dhamibayakife Hatariate: BOKG SEdRU o REBy H Mposing

sidewapl@rtienmhthe prRehseal{@):BetivatinaAsrLINg RN of theppeel sedltalls are
provide a fluid pathway between the first chamber and the second

scaled (BecHisE PIORRGLIPSTRARING HEEitF & dortioly Asarisy S bty he firgpd & conduit

havingPopiendsf he-naabseal deepembbe hidiniets Bxamplaiempedimatawill ciosed
be discussed with reference to the following drawings and accompanying

by a pagfignift ARechsBRIEF DESCRIPTION OF THE FIGURES FIG. 1 is a
PIRB vievwetamuitichambered gentaitpiincWdingR Reelaklaseal fb@d3n sub-

IS a cross-sectional view taken along lines 2-2 of FIG. 1; FIG. 3is a

chambegioals & BBALREIE SAUARETINE Y4y StrutigRe o5 KiGPrridcng a fluid container

having GIOsSSerianal viewQfanethsibempodimesi ofia 1ulinie layer stistdrelrom the
FIG. 5 is a graph showing typical force vs. displacement curves for a
secondﬁg@aﬁ:& FOTETET VT e loleloos F@t@ﬁl‘fi%%iérﬁmd inlet positioned inside the chamber,

the fluid inlet being sealed closed by a first portion of the peel seal; (2) activating a second
portion of the peel seal to provide a fluid pathway between the first chamber and the second
chamber without activating the first portion; and (3) activating the first portion of the peel seal
to open the fluid inlet.

Example embodiments will be discussed with reference to the following drawings and

accompanying specification.
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FIG.-6 is a cross-sectional view of a peelable seal having a serrated edge;
FIG. 7 is an enlarged top view of apgelable seal; 10 FIG. 8 is a
cross-sectional view of a peelable seal; FIG. 9 is a force vs. displacement
graph for a peelable seal; FIG. 10 is a cross-sectional view of a peelable

BRIEFSBEIS@IGP’IDE?I@E@%H%FB&?%N graph for the seal of FIG. 10; FIG.

%e R aﬁ%@%ﬁéﬁl yiew t%,;?aé%% 9'&&%&% RiTnegye S.a3 %1%@&
plan view a peelable sea 5 IS a SC HERAE T pla

gdélabls se?aﬂrSSFS@:tlmﬁalsvaeact@maubpﬂmeWbbﬁlﬁ@Iable seal; FIG.
]ﬁéﬁ 3 Iescg%ggtlgega I%\{V‘%f‘gé)%%q eesle L Iﬁlcl; 17 is a schematic

S
plan view ot a pee & 'sea g6 a chemat%lc top view of a

ﬁ“dé}aéle seaIrSF-Kéctﬂsgu’é wsehd matiber ewlob dithmeas € hanbiayle dantainruciure;

p els aratin the mber a adm|n|strat|o ort, on{e
% EB % e% I¢E Vs, ﬁﬁé{' enf cu @ clable geal
whic e pee seal; St Eheiatic U RRT'D

before aqdelﬂabmeséahtlﬁiﬁ 21 is a schematlc view of a peelable seal; 25 FIG.

%cztlgrrgsast_lc Vj evl\{ Q]eetlablg T%all FIG.,23.is a Elan ?‘f of a peel
sea havmg A Width that vanes a o?n ¥ % Britfe” S84 %Pil is an
dflodesd arnentafadiopldeal dsfaa/m]a‘d@@em FIG. 25 is a cross-sectional

.a closure assempbly; 30 FIG. a cross-sectional view of a
cloegurelsagsce?ﬁ Isec%@fge?gg c‘*‘rBSS%-%D'P&For% view of a closure
adsemidy; folfse 28 tﬁ@kaeeﬁmtgwepﬂe’w af;azeleblamt having an

ﬂ@iﬂ@ﬁatlon ort; tFIG 29isa é)lﬁgjd isgmetric view of an

i I]rsa%ﬁogo Fotio "é](‘,”%ci PS8 of a cap of the

F@inistefieepastifsiiacaihésrzsadiianahdesa b eRusen cgmoving a cap of

tﬁfgaﬂgunlstratlon ort; I1:IG 32 s a sectional view of a needle inserted
bgo?‘tcrﬁﬁé 1y HFQW\? €i%eal container with an access

MAEBNRe#kabhematic plan view of a peelable seal;

FIG. 14 is a schematic plan view of a peelable seal;

FIG. 15 is a schematic plan view of a peelable seal;

FIG. 16 is a schematic plan view of a peelable seal;

FIG. 17 1s a schematic plan view of a peelable seal;

'FIG. 18 is a schematic top view of a peelable seal;

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;

seal;

FIG. 20 is a schematic view of a peelable seal;
FIG. 21 is a schematic view of a peelable seal;

FIG. 22 is a schematic view of a peelable seal,;

FIG. 23 is a plan view of a peel seal having a width that varies along the length of the

FIG. 24 is an exploded view of a peel seal having a texture;

FIG. 25 is a cross-gectional view of a closure assembly;

FIG. 26 is a cross-sectional view of a closure assembly;

FIG. 27 15 a cross-sectional view of a closure assembly;

FIG. 28 1s a perspective view of a container having an administration port;

FIG. 29 is an exploded isometric view of an administration port;
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5 inactivated position; FIG. 34 is a plan view of a peel seal container with

an access member in an activated pdsition; -F-IG. 35 is a multiple

chamber container with a peel seal conduit separating two chambers of

the container; 10 FIG. 36 is a layered structure prior to peel initiation; FIG.

7S R g eretigtien /S agAng HdeimminsBten P8rs the former

Irered siictunenevicempieiely delaminated, DETAILED . . ‘

DESCRIPTION OF THE INVENTION The rae‘é%’n?ﬁ{‘/ee%%%%“f‘ss%ﬁ%%Bﬂﬁtre

of EinBadHheRtEmahEay aifferssdisimmerted mrefderedrembodiments of

tiecnvention.am.disglasegrwith the ungerstanding that the present L
.. disclosure is to be considered %s exemplﬁ‘lgcaﬁ%ir%g SF ea%rig%?gfgsrg?lﬁpeer m an
nactivaiGd RASHIGRd are not intended to limit the broad aspects of the invention

tetgeembadimenisdupi e PRt A show container 10 having a

.. first sidewalltﬂlz and a sec%nd sidewall 1E gﬂi"\’nngag %%Fr%sa%gﬁ}%éﬂfbﬁgr%‘ftwated

PosilioBag| 13 and a closure assembly 15. The container has a 20 chamber 16

thatiszdvided,inteipfirst suhsgh 8 a secpnd sub-chamber 20,
by a peelable ?seallglz Tﬁ%ﬂgggl %%%én&??gnagiP&&ﬁ%ﬁFf&Pfh‘g“éoﬁ?@ﬁf?é}ng two
chambgis of dhecosiainga 1o end seam 25. The seal is effective in separating

qqmp%%q%pd%ﬁ%;%%g g%ﬁglé%ﬁg&diquid, two gasses, a gas

and a liquid and a gas and seerin FIG. 2, the closure
347 i s Eamerinsoinuninpealingdinlv 25 path 31, a fluid inlet
F@enskadinidoutiet 34.Adi rtion 40 of the peelable seal 22 extends
over the fluid inlet 32 é)esea%?%ﬁgaé%)en%\ﬁ ﬁ%lﬁ’{’%%j)ﬂ ??FEHH@F ward to the
hamber or outward from the chamber. The first portion 40 of the peel

DET RESERITH N e BDEHEIN to as a closure or peelable
alasupReAsWillaidescubad. t il below, the peelable, seal 22
has aﬁ%?aelable seal ag:tivaﬁ%r(%@téfﬂ}{:ﬁe%rg(quucii‘?‘?é}1 ?og ThouS the ﬁggaﬁffg%f?’g forms.
Pfefe“%ﬁ%@@é%@é&té&fﬁbéim%@h apdhisoioactvaithdipositianstFintimetiahiee present
disclos8RA2 i 48sig tQ fi ' econd portion 42 of the
ISC, > peeIZbIel see_zal foIEIp(@)&vggt(ja %%?’uﬁ\;/g%%t%g%%f ﬁ%t%%?ﬁ%r?eﬁ@?#\% UEpHgn and are
not ntepdaddl dimis s deee ameetmebthomrnsifirstpttiomdiimehtsanasated.

PiKi0g10f1he CRRW RS §f irst and-second sub-chambers 18, 20
. before the outlet conduit iﬁeﬁﬁsﬁég@@g%%%dg Igl%v(‘:’%éj % fififg2 second sidewall 14
having & prmnnicatins bkt ceaixdd eodtentdodnre assembly 15. The container has a

chamber 16 that is divided into a first 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 components such as two liquids, a solid and a
liquid, two gasses, a gas and a liquid and a gas and a solid.

As best seen in FIG. 2, the closure assembly 15 has a conduit 30 having a fluid flow
path 31, a fluid inlet 32 and a fluid outlet 34. A first portion 40 of the peelable seal 22
extends over the fluid inlet 32 to seal the conduit from fluid fiow either inward to the
chamber or outward from the chamber. The first 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 first activate along a second portion 42 of the peelable seal followed by activation

of the first portion 46. The second portion 42 is spaced a distance from the first portion 40 to
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a preferred form of the invention, the second portion 42 is generally
centrally disposed along the length 8rid width dimensions of the
container. 5 The closure 40 is capable of blocking fluid traveling in either
incoming Er outgoing directions through the conduit 30. For single or

ensure Iniine eha RIS irBrs ISk “pd cisprad sabchambeiodi8aR0 before the
outlet ¢deAMmirgIer IRHYeHRY HeavpMididich ARih sl S aPiRSsute8Yontents. Tn

abOVf the peel seal activation force.. Thus, the peelable seal protects

a prefegegidetmplvaRtysAgrashE sextd sorinn s seaseabyrmentielyldispeeed along

the lenGiflan@ikMataiialnandslaIBE &ifistwes The container 10 is preferably
made principally of flexible polymeric materials, although the container

oFIRETEEE hoheparpiRetcingtinm S Sdchaxs tinetin roleowintroming or outgoing
directisiRPatigH ane thentverieon. Mk naaL SR AMMEHR: LS RRYeRGe 'léontainers, the

developed for use in containers. Suitable films may be of a monolayer

peelable soat g B Merhpie lagenia erretemire1BanonbRlydr siktheelioan ofluid is

.pressuriRadebor theingle BOlYMElv A HOM:RP O RG! Qiﬁnﬁeéq e@éﬁiigjﬁ)@% " against

structures can include layers such as a solution contact layer, a scratc

- unwantedogrsss o aErest b fuide fomdhe rowssngs permeation of oxygen or

water vapor, tie layers, or other layers. It is also contemplated to use

The Sideardithenepas webioktingiacene;or both sidewalls. Selection of the
mro riate film depends on the solution or solutions to be contained
i

| FamETcdfidmere RS p ke pBRaE RN 2 flsrsible peiimetiy materials,
althougheleted Trantn oBMaP AhUMEES HBAS SRRAD %@Eﬁféyﬁéﬁ?\%’ PANARIAE Suithout

Iéesters, polybutadiene, styrene and hydrocarbon copolymers,

depa“ﬁg% ARt BYisRYear poRemers, imsigctielydme desmdavelaptdnfor use in
containdRe Seabisvanies AW B@a%%ﬁ?ﬁﬂ%@&ﬁfe%ﬂlﬂ@ﬁ%@f%ﬁ%& The
ial Is

behavior. 25 What is meant by bi-modal behavior is that the mater

momhé’&béﬁ‘i%%?ffoﬁﬁ?nb‘?%ﬁﬁ%ﬁ stlarrEyore sot bpealipglpner blend. The
multipIm&@f@ﬁ%&ﬁﬂ&@ﬂgiﬂgﬁ%@%&%ﬁ@aﬁasﬁﬁhﬁ%ﬁ é&ﬁ%'tdlaifﬁr %fs%%}léﬂ%sistant

or manufacturing conditions. The seal layer can be a homophése polymer,

layer, adhasrigy dayer e Secpening peysatnsoftasiehomophese polytierkircide other
layers. PRI¥OIRENS RACLIPRAE RESiSEal-PRMRAroRYISNS, %’I’q’ %Oéc%p é%%égg%t%vﬁ%%waﬂs.

. propylene and ethylene copolymer as 30 describe
Selectiqq picBip spRicaridediin fieptadsub e ischiipessiblationsdvera srahiayénvithin

e oS AN U L e
and copolymers of polyolefins, polyamides, polyesters, polybutadiene, styrene and
hydrocarbon copolymers, polyimides, polyester-polyethers, polyamide-polyethers to name a
few.

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 polyolefins and more
preferably polypropylene and most preferably a propylene and- ethylene copolymer as
described in EP 0875231, which is incorporated herein by reference.

It is also possible to have a seal layer having wall 12 and 14 of differing materials that

are not compatible with one another. United States Patent Application No. 10/351,004,
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which is incorporated herein by reference, discloses that containers made
from such incompatible material, irt dome instances, may not readily form
permanent seals. This problem can be overcome by wrapping a section

. . of opne sidewall over an outside surface of the opposite sidewall and
which 45 IReorReEtt T e pie thE 0 6 feensng fselesrssdbrin orripeenugiNGirom such

incomfaBH, 28 MAICTIS BRRINALRIRELRCIRIY %fei%ﬁﬁﬁ?ei@ﬂga?%%%ﬁé\%%@eals. This

hereof Suitable matrix-phase polymer systems will have

problera AR GeAYSIePHS thY "EaRRIEh &rECESR BE Wsrraderdettreraor odsidresurface of
the opfSSIEISRWAR IWODIREE RGN Q"Hﬁeﬁ%th&(%?%@{li}r%ei§Vﬁ?sgﬁ%§%heg§. Patent

will have different melting point or glass transition teniperatures. |
No. 6,252 dneh e ameabi psFER Y s drieipnend adglagstrhasitbn 10

tsm%l@tﬁfﬁﬂﬂlbﬁﬁs@%%m%?e%k?ﬂg RAIOLRH G AIhCL COMPONENSFY ¢ e,

Examples of suitable matrix-phase polymer system includes a‘componen

COmpOREH 5opBIVIRRAGT Legsdger &tk bpsidunednth 2 sevostigomotenprocess.
Typicafila gi¥reRea SHORRTRAM CAROY ARFe AP TSI I lﬁl{n%}rixg'lggg Fansition

system includes blends of polyolefins such as polypr&pylene with
tempergiifsthyRiteS G- olyprsbyeheivibs admgvisatsciicamdeh(orystilidesaitmsition
temper BRI 80 fo bVl IRV G{RAR GG IR %?Xt@nbgﬂgfgﬁﬁ#gﬂe%tﬁ mExamples of

... polypropylene homopolymer with a propylene an copoly
Smtabi%mﬁw%mﬁmqawmmwmemwdm@owm bypolymer
of a poPRIYENBrZIA%: ?é@gﬁd%gﬂﬁ%ﬁ’&ﬂt@{‘én&ﬁg 8 ﬁ%%&‘é b?'l)rc])x? %%%?F an%cgl Another

.. .more preferably from 2 to 10 carbons: Therefore; suitablé po n
sultabl%%gg(ﬁé}wﬁe?gsm sepiaian diswisprdpytdrelcfdethwlens, putemeidylene with
olyettHRHENS bk BSHMEAP G e AP ROEHNRRIEN Ty OGiENS- Ly lonEe: 1
P _ Y ﬂgﬁéc}{%ece%g%g} Nﬁaigt preferably the polygygfiﬁgéeg i%%g%éw & %rp&nypmpylene
with a lospijatcae Jrdpy iemomphentbabp plyhyrpy opdiymepdf petyetidy e peopylene
and a—c@éﬁﬁ?@&%m%mymers of p.olypr_opylene. can haye a st_e-reochemistry of
amorphous, isotactic, syndiotactic, atactic, hemiisotactic or stereoblock.

Iudablp psfbietadinsrincidn bor®polntvr e triopatyniesioéd by polymerizing
Ipha-dPORR" i i us ingle site catalyst. Suitaple copalymers

wpna of progﬁ}é{r%ﬁ%g gﬁ%%ﬁ%?@%gﬁgﬁzﬁ?f g’p%gy%jéﬂréi r%?%ﬁé?’p\% afi 10 10

Carbon% -&éﬁﬁf@@ir@ﬁ@dﬁ thd%ﬁaﬂ)mufﬂﬁ @mﬂr@iﬁﬂ'eﬁbﬁjm@ﬁth@ propylene,

' ion .t lepe | polymerized with ethylene in an amount by
e S Lo Mt A AR oA rgomene
and decgpotit 10%eshmretot! priferabyy elim i2 % torabpolya:580 bypesight of hepylene
or ahm&g&&wgrr?;gg@i%ﬁggpgg and ethylene copolymers may be random or

Q . .
copolym e pré)py?%neycébmymer may also be obtained using a
Simighblsifeomopolymers 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,

Suitable copolymers of prppyiene are obtained by polymerizing a propylene monomer
with an o-olefin 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 copoiymers may be random or
block copolymers. The propylene copolymer may also be obtained using a single site

catalyst.
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catalyst. -8- It is also possible to use a blend of polypropylene and a-olefin
copolymers wherein the propylene edpolymers can vary by the number of
carbons in the a-olefin. For example, the present invention contemplates
blends of propylene and a-olefin copolymers wherein one copolymer has
alRisalborpesoldfii@nskanbibed obpolymenhbma shdarbeiefn-otefityiidss wherein

also 5 possihl use an mbination of a-olefins from, 2 to 20 carbgns
the pra B RS o R BRI S, 0 D Sraeit For example,
the prasugritiventonternptaipkietebidadf gif ppydetn andde-alifiimcopolymers wherein one
whergin a irst@nd secio da—8lefin have tl?e following co binatiori
copolymlFias £ sl o eiphin Jid wnathel copplymen b i 4chibgn oo

carbon numbers:
possibbohtertpiate donshgpinore flan Bfipsfiprapylentdantbarelafid aepolyraerably from

in the blend. Suitable polymers can be.obtained 10 using a catallo
2 o 8 AR R R SR ISR B Rnig ene and o
olefin depsiynofgrehteritharfitsd kbdykeecaridanclefias loweddesitlipatirathyieménation of

(LDPE), medi ensity polyethylene PE) and high density .
carbon e & o Ll BEIE Conhors oF AR ERE e B g gpore than 2
polypmpjgémerimirdgceﬂiiy@n&m?ommsﬁgm‘hh Mbgdplegiﬁtmi@ﬁﬂfyﬁf?@ ta2Be obtained

. carbons, more preferahly.3-10 carbons and most 15 preferably from 4to |
wsing & EAGHE PIEROAES acd e P ROPCPImEls R oRENRaess Toving o
densitylefsityasrtieastied by s Shll BekaRofdassithsmyapsyt Ao (eORM, medium

.. more preferab than ahouyt 0.910 g/cc and even more preferably
denm}l’é%@X%W B%&%ggé iﬂg 1&8%&&%@1‘&%@%@%@@ referred to as

\EbRE epolgwmeensitytholyethyensandd L3R aleaions d8RséYe monomers

... polyet ne). Preferably the ethylene a olefin copolymers are produced
with aasf%/g" 3%%1f?ﬁ&&%%@ﬁ*aé&%t%&%baﬁsmwm@%% $nlafitrhone and most

preferfifialyshsysieneardiigle Rt Aasalysimpre beligyedioiiavesasip@ificne to have a
. Sterically and electronically equivalent catalyst position as opposed to the

density RSIRTERIERS W@ TRASE WS SRASRAY RV ichaad efe preferably less
than abatRIYSIS(SiERR. ME‘\J@'&Fﬁi@r@ﬁ%&%&@h@qgg@tméﬁ%&tcdgmﬁ@.s%ﬂﬁclymers
r

Dow under the trade name AFFINITY, DuPont Dow under the trademal

are ofienfmmees pfsr e Smany kbHak (isaeleme densbideokerthey lones rENLEREfplra low
densitiEpsareiifaicine thade At EXAGIEnd RESREAPAYBIGH S Alle SANGHIDESsing 2

be referred to herein as m-ULDPE. Suitable copolymers of ethylene also

single jsitg, Rl and QYRPIBIEF ARSEERtemestpirgriersalylensigmslowargle site
catalydkyrsubsiituiad lkyl acry '%B@@P@%m%%ﬁ%ﬂ@%‘%@%mw %‘Eﬁﬁ@'tﬁcnt catalyst
te content of from about 8% to a

_. copolymers having a vinyl aceta out 40%
positigas opposed to the Ziegler-Natta type catalysts which are known to have a mixture of

6%1. It is also

catalysts sites. Such single-site catalyzed ethylene « -olefins are sold by Dow under the trade
name AFVINITY, DuPont Dow under the {rademark ENGAGE®, Eastman Kodak under the
trade name MXSTEN, and by Exxon under the trade name EXACT. Tﬁese copolymers shall
sometimes be referred to herein as m-ULDPE.

Suitable copolymers of ethylene also include ethylene and lower alkyl acrylate
copolymers, ethylene and lower alkyl substituted alkyl acrylate copolymers and ethylene
vinyl acetate copolymers having a viny! acetate content of from about 8% to about 40% by
weight of the copolymer. The term “lower alkyl acrylates” refers fo comonomers having the

formula set forth in Diagram 1:
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comonomers having the formula set¥erth in Diagram 1: -9 H H2C'C R
Diagram 1 The R group refers to alkyls having from | to 17 carbons. Thus,
the term "lower alkyl acrylates"” includes but is not limited to methyl
acrylate, ethyl acrylate, butyl acrylate a@rd the 5 Jike. The term "alkyl
substituted alkyl acrylates" refers toﬁmﬁmﬁrﬁfr’s having the formula set
forth in Diagram 2: / C . --OR2 € IC), Diggram 2 10 Rl and R2 are
alkyls having 1-17 carbons and can have th ﬁtame number of carbons or
have a different number of carbrggs Thus, erm "alkyl substituted alkyl
acrylates" includes but is not limité ethyl methacrylate ethyl

I t h

mg%t Efé%%%%ﬁg%%‘%{%tfﬁ lﬁ utaJ |e0r?ess clfu’de Efﬁ: I%] ug alkyl
acrylates)- m&iﬁoﬂwbdmelomieé mjmdiieﬁaciﬁl:(thes&lﬁlmh‘ﬂeﬁeémwl)amﬂate and the
like referred to as polybutadienes). In a more preferred form of the invention,

the polymer is a 1,2-addition product of 1,3 butadiene (these shall be

rdferigtnd dbyl spiptipited adiohes)ylatesi eafersrocerpoatenked favin @ibdormula
set forﬁﬂ\{ﬁ'ﬂﬁgr %polymer of interest is a syndiotactic 1,2-polybutadiene and

even more preferably a low crystallinity, syndiotactic 1,2 polybutadiene. In

a preferred form of the invention, the low crystallinity, syndiotactic 1,2 20

polybutadiene will have a crystallinity [&ss than 50%, more preferably less

than about 45%, even more preferably less than about 40%, even more

preferably the crystallinity will be fromg: about 1334@0 about 40%, and most

preferably from about 15% to;@,@;aféo%\»m preferred form of the

invention, the low crystallinity, Syndiotactid{l,2 polybutadiene will have a

melting point temperature measured in acgordance with ASTM D 3418

from about 70C to 25 about 120€. Suitahle resins include those sold by

JSR (Japan Synthetic Rubber) undértie

R; and R; are alkyls having 1-17 carbons and can have the same number of carbons or
have a different number of carbons. Thus, the term “alkyl substituted alkyl acrylates”
includes but is not limited to methyl methacrylate, ethyl methacrylate, methyl ethacrylate,
ethyl ethacrylate, butyl methacrylate, butyl ethacrylate and the like.

Suitable polybutadienes include the 1,2- and 1,4-addition products of 1,3-butadiene
(these shall collectively be referred to as polybutadienes). In a more preferred form of the
mvention, the polymer is a 1,2-addition product of 1,3 butadiene (these shall be referred to as
1,2 polybutadienes). In an even more preferred form of the invention, the polymer of interest

1s a syndiotactic 1,2-polybutadiene and even more preferably a low crystallinity, syndiotactic

1,2 polybutadiene. In a preferred form of the invention, the low crystallinity, syndiotactic 1,2

polybutadiene will have a crystallinity less than 50%, more preferably less than about 45%,
even more preferably less than about 40%, even more preferably the crystallinity will be from
about 13% to about 40%, and most preferably from about 15% to about 30%. In a preferred
form of the invention, the low crystallinity, syndiotactic 1,2 polybutadiene will have a
melting point temperature measured in accordance with ASTM D 3418 from about 70°C to
about 120°C. Suitable resins include those sold by JSR (Japan Synthetic Rubber) under the
grade designations: JSR RB 810, ISR RB 820, and JSR RB 830.
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grade designations: JSR RB 810, JSR RB 820, and JSR RB 830. -10-
Suitable polyesters include polyconbénsation products of di-or
polycarboxylic acids and di or poly hydroxy alcohols or alkylene oxides. In
a preferred form of the invention, the polyester is a polyester ether.

Suitable polysster eitleds ad ysiordsoertromprealoity o, 4i-oyglohmebexylic acids
. dimethangl, 1.4 lohe icar ic acid and.polytetram len .
and & (f;rl é%}@ 4 e}?ya%g/(}s 8;%' (ﬁﬂ%*%%%dg%%éhggaﬁﬁ ?s%é%%@u?%%é n\‘?entlon, the
polyestRCE E spalgestid bihEastnenblentehttrictraibanarme BE6GGEER] Soitableacting 1,4
lyesters, further.incl lyester el ers which, are hlock
eyeloh S e AR S e W AR S peryene g1ycol
ether amhalmlbécordesegnte geotamidpfagafidrihods)ipblyelirRly cots sGkichy Eastman

olvester ela S d P emical Company under the .
e NS (S A S R ARl whin
are bloflomopoingrepenfng heattiopstfllavtasagmivating frolybdtiRmatbonditidige and a
roup of pplyamides therefare includes nylon 6,.nylon 10 and nylon 12.
second B e BT VAR ot el B8 Bl ave soa
by DuPthe ClomdentaliompeesctialechditeminesiraMiig RERA®on number within a
nge .of 2-13, aliphatic polyamides resulting from.a condensation.
g%l%%i% %?%aimdgg ﬁlc?uci)e %ose i res;ijlf)er \ﬁhﬁiﬁrﬂ%of?%r%?(‘élﬁ% ’of lactams

reactio Facias BEving a Carboh hum
having felyarmitiesadsuking fierprtve cdnadpsaiions raaséfnofdinks fafloaddsylon 10

and, .amide c ining copolymers. Thus, suitable aliphati¢c polyamides
anc s e, P RANES YIS B Ry SRR VA B el ang from te
condenpoiyamidesorSoftabiensiyreine mpchyahoatnatheoRolynersatnalude-13, aliphatic

1 E[ rene an ';]t[gf various, substituted styre?f%s including alkyl substituted o

polyam %&ﬁ%‘l R HEIBY A S QSRR R SRR O T 29 SRR S RaR CakRT within
a range b0 13{aliautibee atbaltiaidron: Sresifidexampleselisubtiyies syjenass, and
amide @%ﬁéﬁ;&%&gZ@%ﬁg}%ggﬁ%ﬁgggggEiggiude, for example,
nylon 6 4nginet)yistiye o a-ehlorasty RivaRigdorostyrene, o- bromostyrene,

ﬁ-chloio-4-methylst rene, etc. Styrene is the magst preferred. The

JHOLaSBRBGNBH oFHEPSEPORe STRPRYBFG Ao sbyiEr #duthss various
substit@&icapivaal e HignesaGaniveaiaddianasikhich mayebe wilizadiaietiRse. The

containing from 4 to about 10 carbon atoms and more generally, from 4 to

alkyl grewp 75h oAt Esmn dredirbiufie b atarmens PesiistsyrmBleu e ciahituted
styrenedISNRREN FhaHiNEIreh3-BladiRnR 1 6HURDIeRS 1 1IdeRENEHI8RGstyrene, 4-

1,3-hexadiene, etc. Mixtures of these conjugated dienes also may be used

me’fhyl%m%esf*mm&lﬁm&&éim@m; PridsvertFeace dn yrene, o-
bromosE/RARS A&ISANERRBILtI3he, etc. Styrene is the most preferred.

The hydrocarbon portion of the styrene and hydrocarbon copolymer includes
conjugated dienes. Conjugated dienes which may be utilized are those containing from 4 fo
about 10 carbon atoms and more generally, from 4 to 6 carbon atoms. Examples include 1,3-
butadiene, 2-methyl-1,3-butadiene (isoprene), 2,3-dimethyl- I;3-butadiene, chloroprene, 1,3-
pentadiene, 1,3-hexadiene, etc. Mixtures of these conjugated dienes also may be used such as
mixtures of butadiene and isoprene. The preferred conjugated dienes are isoprene and 1,3-
butadiene.

The styrene and hydrocarbon copolymers can be block copolymers including di-
block, tri-block, multi-block, star block and mixtures of the same. Specific examples of

diblock copolymers include styrene-butadiene, styrene-isoprene, and the hydrogenated
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30 butadiene. The styrene and hydrocarbon copolymers can be block

copolymers including di- block, tri-bfock, multi-block, star block and

mixtures of the same. Specific examples of diblock copolymers include

styrene-butadiene, styrene-isoprene, and the hydrogenated -11-
diatﬂEﬂﬁvéﬁ@@Qﬁ-herE@&n@i@n@feS‘i@ﬂQﬂbIcmbdypnl;nmEimﬁﬁmtu@B_,ven&butadien&styrene,

styreneg%{)g%ge’—i i&ge-ﬁ t_ {E.%? ths%rtg%egé%gtra ly%s%% n?ialﬁg%ﬁ%qne, and alpha-

. Styr’ene utadiene a-met
methylphpgnissoprodsiphemss tiplibareaetiypid tydneganstidiydeagaadethereof,

e B e IO e A i erid out by

_ copolymers m carried ou varie
varietyinéwdihgrndrqgenasioniit inkny dsdnegeniSuntircitalysts as: Haney catalysts as

i ' Is h_as platinum lladium, etc., and saluble . .
rancy HEARS OB WEIHE ST 2 M AR £ 2 S Erveson et
catalysise dneldlirehboganitareiprivesdésnehicbntainingupelyme HerscoPRiyERe s diene-
._dissal in an inert hydrocarbon diluent such as cyclohexane an
Contamgﬁﬁr%é nated f)yc?ggaﬁg%rvélsth Sf%gaﬁennlln ?ﬁelB?‘étséHgEO%‘?%oéblﬂg}?‘fO such as
cyclohdnmmogadatipdrogtahisd. Byckqutimeduiés layeidgenrinethin pteSeRat.INAS soluble

13,986, and. 4,226,952, the disclosures qf whjc e incorporated
hydrog R S e e M B i i lodver. 113,986 and

4,226, 9 rdgediaténtbieck Copithinessiaterthednyd mgenatadrolesin cORRYMAIS a part
hereof of styrene-isoprene-styrene, such as a
“styrene-(ethylene/propylene)-styrene block 15 polymer. When a

Palystykeie-potyidutartienemeiistylesie h@ﬁhﬁﬁe@ym@rtﬁehmgga?&% block
eresu ting product resembles a regular copolgmer block of ethylene and

th
SOPOIYT T R RO RS KB & B A e i e ateree msibyeeRs block

polymeisoyves, dhlesultngguldsagehaiedodyosuehsasemmiep Ayaet i@ hydrogenated,
h (i9g0| mer block O% thXIene and propylene (EP). One example of a
@ Test B R FE AN SR SR ARG Bl A OBISAA GRS KARRIFINER). As

ercially av

noted aBeiz%ﬁrhﬁﬂiahezedﬁj@gbmdramq)ﬁ&&itﬁ@Iﬁ@%s&ger)@ﬁ'@iﬂﬁlﬁa&’{g HY[#BEenated
duoelrjdsebk% ks and a midblock ecgigaatlgnt is a_.copolymer of ethylene and

Product I It AT B SR SEh PSR PISRYR@NF (B hreins gxample

of a coﬁ%Bﬁiﬁlghwﬁwmb&I&ﬁB&ﬁhﬁlﬁ@&ﬁ@éﬂ%@fﬁ%&Q%@fW@l652 which
er the

. u ame SEPTON(r) and HYBRAR(r). It may also be
is 2 hyfORARECt S GO R8N ad YRS b, Dk A & midblock
equivaleapalymerspulghefiiog athalaha ket 2huesatyiaigd mepecRRMIG R block

dicarboxylic acid reagent onto the selectively h%drogenated Block

copolwggﬁaﬁﬁ%g@w&%‘gg@&. Other suitable SEBS or SIS copolymers are sold by
Kurrarry under the tradename SEPTON® and HYBRAR®. It may also be desirable to use

graft modified styrene and hydrocarbon block copolymers by grafting an alpha,beta-
unsaturated monocarboxylic or dicarboxylic acid reagent onto the selectively hydrogenated
block copolymers described above,

The block copolymers of the conjugated diene and the vinyl aromatic compound are
grafted with an alpha, beta-unsaturated monocarboxylic or dicarboxylic acid reagent. The
carboxylic acid reagents include carboxylic acids per se and their functional derivatives such
as anhydrides, imides, metal salts, esters, etc., which are capable of being grafted onto the
selectively hydrogenated block copolymer. The grafted polymer will usually contain from
about 0.1 to about 20%, and preferably from about 0.1 to about 10% by weight based on the
total weight of the block copolymer and the carboxylic acid reagent of the grafted carboxylic
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The block copolymers of the conjugated diene and the vinyl aromatic
compound are grafted with an alph&} beta-unsaturated monocarboxylic or
dicarboxylic acid reagent. The carboxylic acid reagents include carboxylic
acids per se and their functional derivatives such 30 as anhydrides,

acid. irfjedinetalsplts, estarsfelcmadiibhsareccapabieiof fning @uafied entdlic acid,

the selectively hydrogenated block.copolymer. The grafted polymer will i
methacg e e B o R e e PR iy, caleium
acrylat® dntonadmes L0/ mbyy gkt babeshptethe datatweight ofithedhiogieful derivatives

m nd the carbpx d. reagent of the,

opglymer xylic aci rafted carboxylic -12- . .
thereol T S TRATB RS PRSI LA R Ricfdipoonic acid,
citracomierghisiatieome thayddidea citdraemmiamib wiidecramrimagiol aalylite, monosodium

anhydride, sodium late, calci crylate and magnesium. acrylate,
mateat g S BB R Dt TR S L e e such
as the ofiateidifieitls B0ty diidehdlOhsiniaaid. siesacpbitiacide BACONE REidnation
i ic acid, itaconic anhydride, citraconic anhydride, monomethyl
KRA(J{wéllgltg"g@,gmonosodium maleate, etc. The styrene and hydrocarbon block

dapolyniervean hemsdifiedvitmary oisugha asdhrwil BIPGIRLSERR 0 er 52
d by the ?Eell (ngglgmj‘ﬁ}gl Corgﬁ)any under the product detzggation KRATON
and an cogal dpyerdy, (hie Jayitmlemay MR Hedifyakliadahaierbtavg 50 to the
intermdtiiariegiatedayer battRIRanexRMialdangers2 TL iRy ershbMmay-P&d. m a
employed to attach the seal layer 50 to the intermediate layer 52 and to
preferr%{?fg

hRE MG RERRET (RS S8 hdarRs diedritiensl o soplwpronpiensian ethylene

a-olefifasopelfinerinventiantie saalipigidsioRlesg Al RRIYPIARYIEBR BRferred form of
ethylene a--olefin copolymer and a styrene and hydrocarbon copolymer.

the InvEALOR, S PRBRIPBAIFIHISSr PAERFRRSHER C el R oRsyAaste theethylene c-olefin

copolyipely N opygIsPEhKiRaecapabiigs. shasihyiens 8-9lefin/dd cRRONINERISA and
LLDPE having a density of less than 0.915 glec and the styrene and

hydrocbar, SORINRBhAR e ik KRRILEBFORRFe PAEBR e Fa by R ekpielymer of
styreneCORgIMREN RIS eRecREVNSAUIIERS SBIseNG RlRIIGHE 9f BB ERSIock as a

triblock with an SEBS diblock as a minor component. The relative

minoT HRERSHRs JfiRdLBSOrERE IBSRE ra sy TR ateTBYEas B en about

55% totherP B Y peightyft % | 0%
Ol e Uy -l 6 TSI ALl D EED B 0% to

20% br.apsh of & pehaderaans blandnelathe spabliver dssamblatofdwining a
permantRMAPAE L2340 128Gt A REANGR! Seabis AHIGY 8553 SEMIRY A CPermanent

temperatures above 160C. Thé intermediate layer 52 may be selecte

seal 1s gehiRvafyabi NS RyEReRIEY escttioyt 186 6in

The intermediate layer 52 may be selected from any of the polyamides set forth herein
and most preferably is a blend of from about 85 to 98% polyamide 6 and from 2 to 15%
polyamide 616T.

The external layer 54 is selected from polypropylene polymer, and most preferably is
a propylene ethylene copolymer with an ethylene content of less than 6% by weight of the
copolymer.

The details of the film 49 are more fully set out in U.S. Paient Application serial no.
09/439,826, f“;led November 12, 1999, which is incorporated iﬁ its entirety herein by -
reference and made a part hereof.

Another suitable film is shown in FIG. 4 having three layers, external layer 60,

intermediate layer 62 and seal layer 64. The external layer is a reactor made polypropylene
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and most preferably is a blend of from about 85 to 98% polyamide 6 and

from 2 to 15% 25 polyamide 6I6T -TBe external layer 54 is selected from

polypropylene polymer, and most preferably is a propylene ethylene

copolymer with an ethylene content of less than 6% by weight of the
composiijlyreingT Adidetaimpbikatfinid amiosedipnsat ouhin £ Baifient is a

1 ,?\quligeathon serial no. 3Q 09/439,826, filed November 12, 1999, which is
POy P P o ATBH R RS Yty hBFERT By 1 &Re AERRW A R etk laqidhenesmiprosition of
40%. AhothensditabipdilanisshowihjiefiGrdphrriagubtee(ayoIs.SEBIN MR D yiene
80%) 3611% iint%srréed}ida}lte layer 62r$nd se%_lgla %[564. The external layer is a
°) BREF e pgﬁm}%ﬁ% & M3 rﬂsé tTRRGHE™ T S0CempBitEHe products

for theandemsbtond aenspdrignMbebfist ChenponeMbisFanyoliReRUeN8de name Zelas
t by weight of the composition of

s, AR SO RSN e e e el

which ROfeandrpraplytesis B0M-RMGISIDIBSRINMyvamAMaEat b waightof the
”%mposition of 60%. Sgitable products 5 for the external layer are sold by

HEIBIEAPEHE IR ARPIABE it 2d Lriam 023128 r by Jvzehand 30%

by weigiPdisathersiohjectpilvhier Ratenranplisation RUGICIHANIG been hydrogenated.
Suit b12001/003441 Al which is incorporated herein by reference in its entirety

uitable FJOI PP ET Q5 F TR iAtdh HaitRd A7e sell alSByndelem raste name
Dynarofe2agP23 70% by weight and 30% by weight of a random copolymer of

rene ang butadiene that has been hydrogenated. 10 Suitable random
:S:@ifoi‘ffﬁ’?gi OF¥ERhs dneebumibiedf 85 By yorehhdelandWadad 40% by

weight REBCRANARDHATIQPoiTho Ot BhiRYES fhiSadONR! DIBOH AP under
y weight Zelas_7023 and 40% by weight of a random copolymer of
the ﬁa‘%rﬂ?}?%gm‘é?ﬁﬁcﬁﬁy?&re such as the copolymer sold under the trade name

Navaies BGIE .a@gﬂr@gimﬁeaa@béhm%vmp,i;gepgaws&ﬂgg%&% at sealing

peel seals being formed at sealing temperatures of about 12

tempergiii i flatrubifs drebbRiABASREE IR TeOb DG Aistlitat é60TRs for this

applicatigabRCludR heseidiapinsesiin thau b GRENES18:84 933, Patent Nos.
5,998,019; 6,083,587; 6,297,046; 5,139,831; 5,577,369; and U.S.

5,849, 88 S h R Ricd> UG 6002960 K0s k38 B34 5 Acorpoftteantidiein Aptrisiation No,
2003/06T1H6Y RY RISHEE ARETBIRALER BN ML ntirety by reference and made a
part hereof.

The container 10 is typically fonmed by placing one or more polymeric film sheets
forming the first sidewall 12 and second sidewall 14 in registration by their peripheral
portions and sealing their periphery 13 to form a fluid tight pouch, The sheets are typically
sealed by heat sealing, radio frequency sealing, thermal transfer welding, adhesive sealing,
solvent bonding, and ultrasonic or laser welding. Blown exfrusion is another method that
may be used to make the pouch. Blown extrusion is a process that provides a moving tube of
extrudate exiting an extrusion die. Air under pressure inflates the tube. Longitudinal ends of
the tube are sealed to form the pouch. Blown extrusion only requires seals along two
peripheral surfaces, where the single or multiple sheet registration method requires seals

along one, three, or four peripheral surfaces to form the pouch.
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The container 10 is typically formed by placing one or more polymeric film
sheets forming the first sidewall 12 khd second sidewall 14 in registration
by their peripheral portions and sealing their periphery 13 to form a fluid
tight pouch. The sheets are typically sealed by heat sealing, radio
Peclablestggbncy sealing, thermal transfer welding, adhesive sealing, 25 solvent

i [ i n rusion., is. another
e B0 B B R by any o

the abgsieseedignat srovic savpidiigatiod exaudatecexititEmethudiohigipeclable
seal 228 ?Q&%IQ rﬁﬁ"ﬁu{ﬁa{nﬂ %%?1?’ EFEeVéQQSd lb%ﬁ%h%’ Frae!ss%@g %oogethea lét%ﬁeaﬁ%\?t sidewall
ch.”Blo g'two

sealed to form the pou /N extrusion onty requires seals alon
12 andpeaiphe raiewid dek fovhidow tAuidinglerormndtipte sHiwetnetistfationhmatikod 8 and

r ' . thr r ipheral surfaces, to form, the
scond S8 R 0 38 IR BB BT
is peclgdatferaingpiut bragimpmadb o iz siolwhd] abbadnsntodesiderdiigidr of the

- Welds , Rr.an er suitable method. The peelable. seal 22 i
contai S e e RS B B2 BB TL 2 and
secondsitianvall 34 @ dprd s doo Adididewladirbeto 18l endfic canunibeipatitible seal 22 with

- hety first chamber .18.and ond,chamber. 20, t by mixing the
sufﬁcx&ﬁ W& tttbgeéaﬁﬁf‘é. il Fe?ﬁaé%rlﬁ. sleﬁlsiﬁ ngBFe pseeez%fé s%aggg?é%/ ’s%?ng enough to

components contained 1n epeela
withstasdareyfierbly eigpisg tiehfist sidsngll d2wtidsefiond sidawall Isgpadetiag during
. container 10, and pulling them apart, or be squeezing or pressing the first
handhns%dgéw%lﬁ?é’gﬁaﬁoélgggﬁ%?esﬁt}fepvg\}g#fﬂi £ force the fluid in chambers 18 and
20 agasfistrtidqraetdile seadi@bwithclf-sliftaiontforne: tomepasaladiitation force

eelable seal 22. The peelabl .22 is strong e to withstand
that £ o R L R Lo g Al can
have virgmed poelsiidmeitatodrforcecaidenial igphing ipeepsatereedosmief thesntion,
invention, the | seal.will have a peel seal activation force_that falls
the pog] R SR OB kP A Gt S04 T, PPy than the
secondgeaticantZl SThave/lbpringqeaksealiastivatiendosaasoaoasol {ROgH Kea before

ref%r.red form of the, inven\ti,on, the peel seal actjvation force of the first

the firg P R THR  BUP e AP Gl RERBPa PP SEEORGTpRIBR AR e i

openednil sitom aidditvatiooupltie: %mm.pmm@f&b@ﬁfﬁh%@ﬁdﬂng%ﬁm, the peel
ﬂrstEPort'on to %résgijnrg mixir#%of ﬁﬁy omponents in_the chambers before

seal ache LR NEFsC b BBt SIS tHcPAICF irshPrireintelram hopt 1 V/15mm to
about Prefesrachiafghef thennieyien sHe 2eRbE0P IR AN ARl Ml AR S of the

peel Segloggn 40 of the peel seal 22 is from about 1 N/15mm to

It is desirable for the peel seal 22 to be capable of adhesive release as opposed to
cohesive release. Adhesive release of the peel seal means that the first sidewall 12 separates
from the second sidewall 14 without removing any significant portion of one wall with the
other. The release generates a minimum of particles to prevent or minimize contamination of
the components of the chamber 16 with residual plastic particles. _

The peelable seal 22 has edges 70 and 72. The peelable seal 22 is shown in FIGS. 1
and 14 as extending along the lehgth dimension of the container, but could also extend
between lateral edges as shown in FIG. 13. Aliernatively, the i)eelable seal 22 may be
contained completely within the first sidewall 12 and second sidewall 14, and not intersect

any part of the peripheral seal 13 (FIG. 16). It is further contemplated that the peelable seal

22 can extend from a comer, a lateral edge, or a longitudinal edge, and terminate elsewhere in



about 5 N/I5 nun higher than the peel seal activation force of the second

portion 42 of the peel seal 22. It is desirable for the peel seal 22 to be

capable of adhesive release as opposed to cohesive release. Adhesive

release of the peel seal means that the first sidewall 12 separates 25

from the second sidewall 14 without rembving any significant portion of

one wall with the other. The release generates a minimum of particles to

vent.ar minimize co ination qof .the c onents of the chamber 1

e et Harcibs, Tk SEUIAb Lol Z5 ot U 78 ATz eoveen
the firphgdraelnle sediseoon stidmielin I G endimad a4 ths wkitndisigealohgithehambers

18 anleDgthegirpensionRiHe-catainehoRLcorldRlse exend 39 PsEaP components
lateral @dlgaes as shﬁjwn in FICF. 13. Alternatively, the peelable seal 22 may

for L e AT EonTpIBHER) WTH RS APTATOWAIRL S e seaHEraldebaipas, dru
solutichy, aamtkrdt sntetisect @mnynpart cbiheoperipheralsealtd(E | Ghdbhdblisical agents
includiitheg,confempl t ble seal 22 can extend from a corner,

e e o i gy be
adminigiered riar 4 2teRs S RESCaRgORTRIST R p del disleideptdemiypiliowhteblet, or other

suitabRAfanREEhbebigrRethe tiEsisidawall 14and seqrnd-s1d8Wall Lambers 18 and 20
usine 9€| eg(gni@gjlpnng@e relative sizes of the charg?ers 18 and 20 desired. The_
8¢ 8'5nd 20 ay Be MIST WIHHHRHiCAIESr P G f5iiett oforfor each

mbers
chamife rhingnd et pBagiedssiufit redingl uditrintetubhous splusionshadttiomathambers
18 an®ofutions, drug solutions, enteral solutions, parenteral solutions, dialysis
solutions, pharmacological agents including gene therapy and
chemotﬁg%wgaéﬁt%@%h@%%ﬁ%?ﬁ%ﬁmﬁgs%é& fRagPBedsaRmnMakstEr g dpsi) or

about @{Iakidiasthie edrpensnSIeae kauidonowdero iyoRbHiZedtaBIRbIf sierilized
her lesform. The cpmponents are introduced inggthe container 10

. itable:
usmgggﬁ Igh?r{ﬁebsg?g 15LZ§[§nd}§ agglng Ty CORTETIOHE Phéahs such as
deliverifthfobghr ateididdtedeacc asspportfome acipichiambperldi@ e ang 20 having
straighhe®does 1Qans 77, ofthe;peglaile %eﬁlc?vgsatgyéigl%n%ﬂg A{‘oghqg%a%{ls th of the

and 20. Containers are often filled at pressures of U[ﬁ to 60 |§o s per

18
peclale 3P TR (pEifor SEBBaIASD Nispsaudr Aerbilsemedilleasit? solmseiic points

alonghe dentainer0dsTy pically siesdized dusingsieamcdhe siaulization, sterilization.
tyoic curs at.a temperature of 121C. FIG. 5 shows typical force vs.
o B R S St alioP canes Tomim e

dlsp1acement grap
74 offBlGhg x d%isoT FiS ne-showstdispldementmichg theldbhgthadfZtherior to steam
steriipe8lableseabal. 7he waxisshqws 5@&9&@?8%5%3! %Rﬁ%@@a&?ﬁ@@%mmgme

.seal 22 at specific points
peeling eaer nutmu%n. P

As curve 76 shows, afier steam sterilization, a peak peel force 80 is required to initiate
peeling the peelable seal 22. The peak peel force 80 is significantly greater than a plateau force
82 necessary to propagate peeling. The peak peel force 80 occurs due to sterilization.
Sterilization can cause boiling of the solution in the chambers 18 and 20 of the container 10.
Boiling can cause expansion of the fluids in the chambers 18 and 20, and thereby further stresses
the first sidewall and second sidewali 12 and 14 by forcing them apart. When stress is applied to
the peelable seal 22 at a temperature above the softening point of the container material,
deformation at the seal edges 70 and 72 occurs. Deformation can also occur because of
water expansion and/or shrinkage of the container material due to crystallization, or in the case of
stretched container films, stress relaxation. This deformation reduces stress concentration at the

seal edges 70 and 72, thereby increasing the force necessary to break the
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along its length. Curve 74 is the force vs. displacement curve before

steam sterilization. Curve 76 is the fa@rce vs. displacement curve after

steam sterilization. As can be seen from curve 74 of FIG. 5, a force 77 is

necessary to initiate peeling the peelable seal 22 prior to steam
peelabBieeliratian ifitisdonee dliissthrosasne Bhigypiateaelases: ¥8, Whighdsental to ease

necessary to propagate peeling after initiation. As curve 76 shqws, after )
of useg ﬁ{%fg‘/?fﬁfgﬁgﬁ?eaoge@ﬁ péd %c@agg fYedifraa s iniis @ ephdifisy thise 80 is
variableesidblenseal 2antle Rakdeeaifone BaysheignificaninareaiestNaRaing during

. . plateau force 82 necessary to propagate peeling. The peak peel force 80

shippini TR SRR, SN SSRHRA TR A n 2 BN AR fe R dFRpssible
to inititite mhdmpeLshiBiand 20 of the container 10. Boiling can cause expansion

of the fluids in the chambers 18 and 20, and thereby further stresses the

it Qe RABTHAl AREP LR SR ORIE SR P E A ansy YorEsAyimartha sk Rase $0 force
necessSiteBsii @R haRerlablegeat@ 2t rolempgalueg ahpveithe Chaﬂ7ging the

ning_point of the container material, deformation at the seal edges 70

sQfte
shape 3 Eh9 P e I BFnd BUSRPR A M8 P B8t thraRsrp At dhsnpeclable
seal 2PREHeFSPECAOR 9b the fanMddesdvsiariadyane CrisiRlealion BleNdhgh of the

case of stretched container films, stress relaxation. This deformation

peelable gerle2lsthab dscaieritiariie st IHENgaNRAIYES trobigh trmppiafatsy during steam
sterilizZitfsRaSIMAsheBERR ﬁ@&%@%@é)@@&&%ﬁ%ﬁ%é&hﬁﬁ@@%ﬁ&% 6RiR peelable seal

initiate the peeling process. This peak peel force 80 is detrimental to ease
of use. Moreover, because of the variable nature of the causes, the peak

et fosCer BN s avRFRRISRRI AR iRl 3mSRl 4 MAYRESP with an

easy to activate, peeling during shipping, ordinary handling, or by
embodygpsphifg. thrHEESEAI SV oNher BEEEHR siMBstsiepizatible Sissinitidesvall 92 and

secondPEEERAIPYHEPE cIhGiRERIENLIRYRNTOR OVELF AT eE fese P! sbc}ﬁafnbers 96

reducing the peak peel 80 force necessary to initiate peeling at the sea
and 984n4be FWIFT72. It has been found that changing the shape of the seal

gslges; 50 QI dAlrpum t%ﬁ’v‘i%@'ﬁﬁﬂ%é%? &6 l52sidne Bgﬁr%ns%a}ﬂ%tgﬁﬁ%%lgn. The

seal 22 where peeling’is to be initiated accomplishes this. This reduces
seal 90thasiarfgiicdrare 100padishiscalbad 21kt dsbabionnd sabssgiuiiiy The first seal

dee 16XRASWE LR Dighy t ' sterilization, Thus. the pea
ccee peel force 80 occur ggp?o%ﬁ%?m%ggggbﬁtlonl o(%ut eé%oég%é%%&saéla aﬂ%&@{égs 108
extendiggshoonglecions-sedtlmtabviethobutpeetable $66) AhinlegedMBiitleraert at inmer

points EAPAUINSNLAIIOG RESRATIRE URLIRE "HEA IR AR FE Y10 and outer
points 106 is a depth 112. Though FIG. 7 shows both first seal edge 102 and second seal
edge 104 serrated, it is contemplated that only one or the other of the first seal edge 102 or
second seal edge 104 may be serrated in accord with the present invention (FIG. 18). It also
1s contemplated that the serrations can occur over the entire length of the seal 90 or only on
selected sections. It is preferred that the serrations be spaced from the peripheral seal 13 of
the container 10 to permit peeling of the permanent seal 13.

FIG. 8 shows a cross-sectional view of the seal 90 after steam sterilization taken along
line 120 of FIG. 7 intersecting inner points 110. As shown in FIG. 8, an angular joint 122
between the first sidewall 92 and second sidewall 94 occurs at the inner points 110, and is
maintained after steam sterilization.

FIG. 9 is a force vs. displacement graph for the serrated peel seal 90 of an

embodiment of the present invention. The x axis shows displacement along the length of the
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15 second sidewall 94 of a container are sealed at the seal 90. The seal
90 defines chambers 96 and 98 in tfie container. FIG. 7 is an enlarged
top view of the seal 90 of FIG. 6 before steam sterilization. The seal 90
has a sealed area 100, a first seal edge 102, and a second seal edge 104.

seal 90T ithéirpseathevgeht(Randspiaddseatiedgesdhara peratedonaviRdength of

r points and anqular legs 108 20 extending at angles from and
e seap Y R S0 ety bt ek e p i . An
initiatithefeby ¢atnictiagwilty doténipaintpiasRetweeniheiraerneiBiset Wsentially
linearl a{ndaoutermg%ntfaél%%s a depth 112. Though FIG, 7 shows both first seal
Yedge B BN RELSHHAES T48 IR HOR A FYRE PRSE ontemplated that only
bi@. ot theatherottberfisst Heshedge ozcorvsecrprhasatadar #R4s@mited peel

be, serrated in accord with the present invention (FIG. 18). It also 25 is
seal 90 ggtr? e?%eﬁfgtétc? tzi Iazf%%)g‘s r%%#éscge%%%%%é‘%ﬁt%%ﬂq &f thelhe peak

peel fosedl Iisrgalienthselketed teictionscdt i3 Preferreditt AR seHAIORS PR is less

th spaced from the peripheral al 13 of the container 10 to permit peeling i
on o AN RIS LEH P30T SRS [7oRentabioths) ey erecess) This

results 80 afteestearmestofilizationtiakesntdang tiaed01eift6rcd 10IRI§EREANnIHate the
i innergot'@;t{j{s1 110. Asaf;oyxﬁl in FIG. 8, an angular joint 122 30 between the
PeCINE BICSide I'@lﬁ%a%ﬁe WERGERRE 2R 5%&Surs at the inner points 110,
Bngiiy Raiiipaied,adtdy Steamusterpiziation 06l Gridsis B fFCaNSiect to stress and
displacement graph for the serrated peel seal 90 of an embodiment of the

deformiian APthDahfth 1% Rewis LA0VRS drpHiEelrend fond equisgncintnd 06 are

subject 1 sgesy Becalibe tfeaRimslaawshe J05ca Jenmirpdlames e, seak 90t Thus, the
oints along the length of the seal 90. Curve 124 is the force vs. i
stress Cgl?gs

PEHRBTPIETRRS BReB e feahy Lasinadson rodvcndwaliv atrdre eutoprieints 106,

and notngcersangiinéialia gofegRlPRer Bl q 01CIeRSRSBREEMIAYL IRCMefore,
.o a maximum plateau force 128 to propagate the peeling. 5 FIG. 9 also
retamedglnnct MiRfe 44b showing force vs. displacement for the serrated peel

vesl AAReiRteRIy StenlizationtE wnes130.d8 IR INERaak Qe%‘?bg. The

force 132. The peak peel force 132 is greater than the initiation force 12

outer PRiSrd Webfttatitns Fiowoure neseathaierlinsionurt ropagatomterts) and
angular 18¢kNOTCESAEY 50 GRNHMNR INEREBINGBIOSES ST IS JBYY!S (ﬂe%t%ﬁz)t?]{iostres&

ease of use of the container because less force is required initiate t

bearing Zonf ¥ Gl erngs T shsd e afhaighesed ssabede@usigh as a scalloped
seal edgteliiizaiom@Erlythe puten PR, IRE (R %hgée(%‘féie%ﬁﬁ? gﬁ%§sp%l?}qgonai or
geomeiric shape.

The stress bearing zone m FIGS. 20 and 22 are the crests 140 of the scallops 142. The
non-stress bearing zone includes the troughs 144 and sloping sides 146 of the scallops 142.
The stress-bearing zone in FIG. 21 is created by the flat portions 150 of the trapezoids 152.
The non-stress bearing zone includes the inner points 154 and sides 156 of the trapezoids
152. The present invention also contemplates other seal edge shapes that create stress
bearing zone and a non-stress bearing zone.

In the serrated seal embodiment of FIGS. 6 and 7, the first sidewall 12 and second
sidewall 14 of the container are separated first at the inner points 110. The angular joint at
inner points 110 further facilitate separation of the first sidewall 12 and second sidewall 14.
As a result (FIG. 9), the peak peel force 132 is lower than platean force 134 for propagating

the seal 90, which is the sum of the individual forces required to break the seal 90 at jnmer
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deformation, and not the inner points 110 or angular legs 108. The outer

points 106 are subject to stress betause the film tension is at a maximum

at the outer points 106. Thus, the stress concentrations present when the

seal 90 is made is reduced only at the outer points 106, 15 and not at the
points HiyalegulgdeO8 68 thelinoer points 1060. Bresseaheontatidis 106 are a small

herefore,. retained at.inner points 110..T, ter points 106 define an )
tength RIS o R R iAo S e ecpios 106 is
small vieardestredsacusachhlyisteadrbstéii tationpdine inpenpginisslifandence, the

ngul s 108 define an inner non-stress bf ing zone of the seal 90.

plateau %ox%e ?5}@ % recP et R 016 2 has Sb;gﬁ/ sGa %{epggwg%tjegg%m and 72.

2
reation of a stress earing z elm

This alistiverfehgpediden) edgdsg sunngha doalioprd iseahesiogéRies. RA1angeel seal
stvat g B e B R S e e S e

shape HE slrees edaring zo
second fretimaH@ps 142 phblesaabhatresthbdatingozioe iTludes the KoushsAddves the

loping sides 146 of the scallops 142. 25 The stress-beari i
e o Voot o0 ¥ RS BRSO e e sl

90 againgirpstiass hedaipgaend inclduag. theleneseneintscidpandsidss 2066:08 22) and

t ids 152, The present inyenfion also contemplates other seal
“apez"‘eg%ﬁ sﬁﬁaﬁg ?ﬁé’ls efasie! éé@e‘fs int L6 menisdng ieR SHedbbwaarmged at the
non-str@sheatinghesesaipdiacaepelipgisaentof £IGS <6 aag fehrlnst sidewal

%ﬁ% atﬂd second 30 sidewall 14 of the container are separated first at the

€

PSRRI 8o e S ETRRJBRALPIATRER HoiffsPOTaRhBe fab At gsducing the
peak pesEfiacatian of the distrsidewalinbsansisasonthsiggmall e oAe Ad 8flMiope of the

ak peel force 132 is lower than plateau force 134 for

FIG. 9), the peak
peel f"‘é%ﬁé%@é%id&ﬁ?&&ﬁl BClRRH S thistsar vl Iedividlhae fdrath rbtiraust be
sufficict@ Praak thepsealOQphinne! bbBvaaints 540 dagHisrleqs A8 ARg QW force

oints 106. Because_the outer points 106 are a small length compared to

134, Tihe BRvamTe b ritieredutios, e rekumssiovisetAdhantiehop depandant on
platean WoANfoaspPE3advianiBat centibuted.by Haunperpaintss 10 andiledsdOB8 112 is

Hence, theFéJIateau force 134 is reduced compared to a peelable seal 90

necessapay NG ARt dagheausbanicad rrsiRs ey the praividigmakinsghe container
10, filliSi o0mHRE, A0NSLReRnah-al theBesl S6ain P Al 5eah AHIYANIOR IATGESAXE The

reduced in the areas of the serrations which allow Tor activating the

greater te SARSHIGS dpebetnb dulissanplnse: anfiha pighiontue [HiBgnmrassure, the
higher tRSRIRBEAVETBE TIRPRAHEPIE QT NGREAK e I](f:ﬁé‘fﬁ el e R minin g
90 is strong enough to protect the seal
the reduction of the peak peel force 132. The greater the number of serrations, the greater the
peak peal force 132. A balance must be struck between peeling force and ability of the seal
to withstand normal handling. Experiments have indicated that symmetrical serrations angled
at 90°, outer points 106 spaced 8 mm apart, and a depth 112 of 4 mm achieve an acceptable
peak peel force 132. Similarly, for embodiments such as the scalloped (FIGS. 20 and 22) or
trapezoidal shaped (FIG. 21) seal edges, the depth between the stress-bearing zone and the
non-stress-bearing zone must be controlled to balance peeling force and normal handling.
in another embodiment, the present invention inf;ludes a seal 160. FIG. 10 shoWs a
cross-sectional view of the seal 160 before steam sterilization. The-seai 160 includes a first

seal 162 and a second seal 164. The second seal 164 is preferably located at a central portion

166 of the first seal 162. The seal 160 separates chambers 18 and 20 of the container 10. The

first seal 162 also has a lower peel force than the second seal 164. Preferably, the first seal
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90 against peeling during normal handling. Likewise for scalloped (FIGS.
20 and 22) and 10 trapezoidal (FIG121) seal edges, the sidewalls of the
container are initially separated at the non-stress bearing zone such that
the peak peel force is lower than the plateau force. For the serrated seal
separateigfembodimbabeddr|Gf 7 N importehifatiersitsadusikiostherspeakiprelis on
forc is the depth 11 the serrations, The depth 112 controls the .
the ordgg L O e 05 B R B e TGRSR i vl
and secbhé sidptiall 12 mubi beahd suffisienilyibeaatdpcpaimitieparateBlbatuceith that
the peak peel force nd the plateau force 134. The mjnimum depth
the (RO G Ak L T PER T A BB B ot dgipes the
first sidoncdl 284 shebsidewitripwed peakheekioicbsea veaatesdirptndkbihis more at
ther factors inﬂﬁge, mechanical properties of the materials
v

neces ,
the secgal ol 104 TR edP L 6ch HEE; HHfETRTESS r &7 e KeFaedo separate the
first sidecealiringl decing thidstetilization groaesse ThaR0 grdaten thewaisrstReal 162.

high (nitiation force, and the higher the filling pressure, the higher )
The i) il Lo RGP A ST B TR Evaaapipet with
fluid indgterbénin@ 4hé Teduction of the peak peel force 132. The greater the

ber of serrations, the greater the peak peal force 132. A balance

L ST e QTG T0ER P, B (1700 TGkl shows
force vBodispladamelingeoxpatinaniennyaindicaiad dhpteynanetiiabsalrationftement

angled 25 at 90, ouéﬁg&oints 106 gfaced 8 mm apart, and a depth 112 of

after stgph {0 eRRParf Sc S A PRAR B 1BFcktiss peslhfiarty, Y85 of st seal 162

after stespbodiMpatHsUehanineweatiopehikiEem20a06h 23} 188RIZ0I0akcond seal
164 shaped (FIG. 21) seal edges, the depth between the stress-bearing zone

and the non-stress-bearing zone must be controlled to balance peeling

farsenagier RNl fRAdGn R anatker ambedimentdherRseaLIRVEIIARd 172.

includes a seal 160. FIG. 10 shows a 30 cross-sectional view of the seal

This wilbmprensictiedaat Jerf A HTRt b sssard sosae il andritde ebira Ershprpl 162.
Thus, e#SFEENEER pbdOHrdd1s $rs0RMt Seablbddsprefarahi %a&%@&& @s(iﬁgﬂf%k three

portion 166 of the first seal 162. The seal 160 separates chambers 1

times th,plaigasy YAR'¢ oh ik Ert Fealntd Firkrsdbrorssimbdaradhe probpisédprepcequired
to sepatRRNKB.&RAANE 394 BAHE IftaPho: g lIrehas alo IR RGRRIANCD: FREBS R ur in

on the order of 5 N/15 mm, while the second seal separation force is on

the secong spabl of 131 pyah PO rsatnd by hsadraenbiveihasrsondoetictid 2t 2 higher

temperai@ed ki@ St sidemalh and second sidewall 12 and 14, and by varying
the temperature along the seal 160, such that the temperature to create

Sanp1gmigrneiptrapiaetbetisehedinent sBownHie EiUsd2 thiessatiB0 has a

peelingSitRwall- ane$eeond sidewalh ¢ and skhddhe 58eond s$8h 404 ©-ad8 Recond

togethér more at
edges 182 and 184, and a central portion 186 between the first and second edges 182 and 184.

The peel force at the first and second edges 182 and 184 is less, preferably approximately
three times less, than the peel force at the central portion 186. As with seal 160 deseribed
above, the seal 180 is created by a heat seal having a temperature gradient across its width,
greater in the middle and less at the edges. A gradient can be obtained, for instance, by a die
having heating elements separated by an insulating material layer, and where the temperature
of the central heating element is greater than at the edges. Thus,‘ when a peak peal force
occurs at the edges 182 and 184, it remains below the peel force at the central portion 186.
The peel force at the edges 182 and 184 preferably being approximately 5§ N/15 mm and at
the central portion 186 being approximately 15 N/15 mm. In this manner, even if the edges
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the second seal 164 than the first seal 162. In turn, this requires a greater

force to separate the first sidewall 4fd second sidewall 12 and 14 at the

second seal 164 than the first seal 162. The first seal 162 has a first edge
170 and a second edge 172 that are each in contact with fluid in

182 and i 8 pfcthe sgab A§Oexpmipies 4 Resh&rscinsreasooldlupriéarrent i§raiih ter same
or less 1h 382! ihGHe Geal hoARAOE. TPIRR Y HISRIZCEMERENRIQIR Steam -

sterilization. Curve 176 shows force vs. dlsplacement after steam

Lidsifdsisrsm - fes Ve dbmprlrisidsaeiuatin fprsaletongethy deoefirarf the peel
seal bySeahl@2 Rileriginase BlerizatiaBemaing awek AR Maxmym @@te‘%'xder seal

force 180 of the second seal 164. 15 Whehn sterilized, deformation will

portiong, d 87, wihstivaicatichisheniewan dan binner seotionhisSHil Tndkemsmbiediment of
FIG. 20erkfaraeralfrstands989nd sgaﬁémé?eqaéhm{ﬁm%@m aud the

Thus, even if a peak peel force at first and second edges 170 and

weaker gpplpsrdion Hi§HsRomrsact ek tifopdbsadminismstitenirtesarushit mixing
of the HSANGIMIREIANINE PBS! ReRIRIcaHeWiked Jo,5e %f}a&%&l}% E}?%}HLQ e ating

164 in the central portion. Thus, no peak peel force will occur |
the widepggsh@atiani7- The seal 160 is created by heat sealing the second seal
164 als3 Riskeiderpsratye shansthe fiish AapIncple
an anothgr embodlme%? shovén in FIG. 12, %ﬂglggl %ﬁﬂ%as% éee}#‘r%nt%%l grature

along thysengtic afdhe el wialothbestemEs of leespes] 186! fra dirsngnaith increasing
tempera?&@ﬂ%ﬁgg(?ﬁf]&%ﬁg ISy @Qiﬂn%eﬁql%lt 90 fﬁ%c'ﬁ i #:%V:% 1 e first

and second edges 182 and 184. 25 The pee eatt and s second
bupelsangthememingim tad shpredarmBioappr dhimpad yeshieetinted tesh,a textured

sealing @@r}&*@e@?@eh 5@@@ iae. %%"gsglg%? égéoﬁge%%dw&é gl 160 described, 1y,

above, the se [ 180 Is creat eat seal having atempéreﬁ
pattern dr%fbllém aeﬁb‘zégiﬂ@ivmmenjate&?ér inThe ik |eslzayet, Iesstarethenddgeﬁsil%/ of the

. ' e d|e h heatin n
mdmmﬁﬁ%%%@&/%ﬁﬁ’ %%gggn%agﬁ Ei%% eei dWhere T % e?mpgehfalpur %d’r depth
of the elsitignte dmtratchleetithy phehenl ngrgﬁlerl‘harim}&ﬂgﬂmm@ wiiiesreén of the
| fprc s.atth 2 and 184, it remains below th
elemen D B e el A o e Lo e Banges s g from
the plaMSAWfMerdj@em&wahmmhm@Mﬁﬂcﬁlmtmg {tbenadptpdhiperéiatace in

86 imately .15 N/15 nner, e edges
= diree R e o eH L BT Rk e B dgosne
density tﬂﬁebmelstsmm dreacasingr desSrmaﬁcbhatth& tbleseatistaobion 18& khwsensure
peel seal aBE valftlgea% fgtr%%g&%urg a location remote from the closure assembly to ensure

mixing prior to'delivering the mixed contents to the patient.

Closure Assemblies

FIGS. 1 and 2 show closure assembly 15 inciudes the conduit 30 having an inlet 32
and an outlet 34 with a closure 40. The closure can be opened or activated from fluid
pressure in the chamber or can be activated from providing fluid under pressure from the
outlet 34 to the inlet and through the conduit. In a preferred form of the invention, the
closure will be positioned inside the chamber 16 and will be activated by fluid in the
chamber. This technique of activating uses fluid flowing along a pathway other than the
pathway 31 of the conduit.
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It is also possible to vary the peel seal activating force along the length of
the peel seal by varying the widthr@fthe seal along its length as shown in
FIG. 23. Wider seal 5 portions 187 will activate at higher forces than
thinner sections 188. In the embodiment of FIG. 23, the wider seal portion
18 2 ipysoeiticn &eproirtadnrensigmitiEtration, pow: anddhe weakesssedlly of a
orRRLYN. 5 i polinar dlah AiG 0RAA ot o e0sure el
fem rmixing of thecontents g;‘%%éﬁé arﬁ%}eﬁr%% g&ié%‘t?n%eié?np sotgcsﬁloﬁr%nl Tane
tube asgsgably hrior reatvalinte thetwiberesteidogtionol 3. dalibsralsoapdssiligion of
th oAV I tﬁﬁ)@%ﬂ&ﬁﬁﬁ trg;]g; Yo ¥ ing the sealing temperature, alon
_e methe length of the peegsea w% tﬁeagg}t%e%é%]hsgﬁﬁeogteséﬁ[%etgiair?gﬁletglé%%rgqo' The
sidewaligi#Ziddrerstigeherhiscratontsr srovide dfohe quns dvinetigriopHyctyricis salisg.
high 9@@;\@9 Jip . ; : er embodi t shown.in FIG, 24, the
peelﬁs%al IS create%ilet 1?%%{%%@ sggﬁﬁ%'ﬁe@z%%fg%ﬂb%ﬁg% 2550 e and
more pgfersbiydues offtrié kidewalsaatbagatimpdelesekld THE G gdtteen 1BBShadd be of

Hehividual : he size, shape,.texture gnd density of the
= no Y el S e T PR Rt of e
containehel Reighd grefeptblyokthaEdlemegtsatie iegkenthespsihgerbhitgneih but other
. The_higher densip unit area of the  elements the |ower the pee
teChmqggélafE%%eﬁsggﬁ h%ejeeﬁhé)%géeét%a%én 56 pro SisEah el iag an i?% #&5%0%@ be used
withoutpitepartig favenofiibessigewa the cpredeatindeaiatans BxtensieRi@ntéhe of the

. . plapar surface in.2Q a direction opposite from the protuberances. The
et S P PR SR hl Do e 50% by
weight imdreasingrefstaniyeifoonutheiciosure assentily, Thisdsols, eiTSUEerRelyer a first
eal qctitvgtign firﬁ% occurs at a Iog:atio remote from the closure assemb
clecle 0111 e ﬁ

ly
po}yﬂeﬁg ensure. mixing priot 1ordSTUERNGETE ARy Eshiamie Ry e Pahiass: (0) from
about 0GIosabewtsKinbliescAMf GS nloangrfehbly dosurdasseynialy 48 nsludssht, of

the ﬂrsttTa‘e gpg%g(i}t& hovig%ian inlet 32 an an outlet 34 with a closure 40. The
closure ¢an belopensd df EvARdS Rt B s QoL T PTH R B} more
preferatdgrishm athiiatechfrd ra gediddingolivict idefrpie Sbeie WMBBOM@%% Reight,
and motrhe irnelieetrgqr}d ?cr)oug(i% th§ f@opduit. n a pref r{)ed form of the invention, the
oRUFSTRbE PsitiHEd In&ide MPRhATBeP 1 avaHivifttothe difsh iy esy2 Tadio
frequenélyisuise¢patdO phismbescldtiedenbnique efagivaisBusespofoNing cthylene
I alodl;u% a glathway %ﬁh?r than ggg é}&tchwa 31 of the conduit, -21- In a
serstic Feit B Mo A PO LS 351, AR ELRRRTR el ey Grathancs,
polyesters, polyureas, ethylene vinyl acetate copolymers with a vinyl acetate comonomer
content from 18% to 50% by weight of the copolymer, ethylene methyl acrylate copolymers
with methyl acrylate comonomer content from 18% to 40% by weight of the copolymer,
ethylene vinyl alcohol with vinyl alcohol comonomer content from 15% to 70% by mole
percent of the copolymer; and (d) from about 0% to about 40% by weight, and more
preferably from 10% to about 40% by weight, of the first layer of a thermoplastic elastomer.
One particularly suitable blend for the port tube 190 first layer 192 is a four
component blend having by weight the following components: from about 10% to about 40%
and more preferably 30% of a dimer fatty acid polyamide, from about 0% to about 50% and
more preferably from about 0% to about 10% of an ulira low density polyethylene, from
about 25% to about 50% and more preferably from about 30% tfo about 40% of a
polypropylene and from about 10% to about 40% and more preferably 30% styrene-ethylene-
butylene-styrene block copolymer with maleic anhydride functionality.
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membrane tube 200 concentrically mounted within a port tube 190. The
port tube/membrane tube assembl hasa portion of the port tube
extending into the chamber 16 and a portion of the membrane tube
gzgending outward of the end seam outside the container 10. The 5

B Jaxir 594 aftdbnpartduls SO0 sirfarenoP G pontaimbestypitalh} that is
capabl®¥h8aisealingnt a3 misierseth fopmpRb e IRYSOUQR, thﬁ] PP rﬁ%g%%é‘:g WlPos the

.multilayered structure and more preferably has a first layer'192 and a

inventig.Higcsrepa 19Yer i it Ipdinlo suRBaTg Biebitnd nbthpidlewiainimmponents
by welB@ietahabiscanahle ot heing sealediio e sideually, 'ﬁ’é{l‘?fﬁ%-ﬂ% of a

container 10, and preferably sealed usinlg radio frequency sealing

thermoplggiif Flrsiongt diRer Zertchiiit tredbsuthte sodivwowsigiregiciablt framstbout 25%
to abolldohe 84RI9ERRCBIGEHE bR RBAUaH ATHGH ASBATIRE O 1 50, an

scope of the present invention. In a prefefred form of the invention,

more preltRRfér o igba Pohinde ens dR{A)tronrigisLeR8% roabdulsesahyethylene
copolyﬂi’&‘&@ﬁ@ﬂﬁh@%ﬁ] Resferakiy fromyaout &%ﬁ@@g%}g‘%‘z{%a&w%ﬂaﬁm 0% to

the first layer a first polyoléfin selectedfrom the'group consisting o

about wgpwé eiehih endiTagse | pasdeEatil) frem a®ubdlt 000afooabditt 30wejght of the
second WEIGNLF %rﬁdﬁéﬂrﬁlp rﬂﬁ@%gﬁ%ﬁ YR R4 APy Yeiank of ﬁ?f/ro;g?tweight

layer a second polyolefrn of lefin containing polymer or copo
of a p%wa%éﬁéec@@éfgmyh@ ancathylenisting afotefivioopolyrbetadiddeostyaineutA BS)
hlock %] OLit 40% by Weig repreferably from about 18% to
OC_ Ca‘gout 40%% Weigﬁ?ﬁ% trigau%'rsr,gtglean%%?%ﬁr%? 10 SF%S‘&%%S?%%S@ figpgolymer and
cyclic giefijme boidiewt oo lyonti e dfiogpntonsigtingsafhipalyamides, ethylene 20
erlicasid , ene,methacrylic acid copolymers, i
polyi%ges,l%%ﬁ)y%ér{et %g%egg?%o?ﬁﬁéerss{iogg%{yg%%} %ﬁ&ﬁg‘f\/ﬁ%ﬂ JBBtai @ five-
componsspliandeaying &vinyhbeetdtscdmaebamas HOREBS (B LB 66G0%0BY about
250, 1o WEIGNt off hylene methyl acrylate copolymers with methyl
O e DAL ARk SRR bout 5% (8 sbout
9% EVdgpatymebowtiieie stoyit 386 polypitbpyieykbaleohflooe enamsecagtentut 329
from 15% to 70% by mole 25 percent of the copolymer; and (d) from about
" 0% to about 40% by weight, and more preferably from 10% to about 40%

Bypotieégsyithbindfinst lafenotaohdmaplasicolasomar B e RaEe MY onent

itable blend for, ort tu O first layer 192 is a four component
blend B B o e b B AL oAU Aotesd a3 polyste
polyethahiolotk Qpodnd endierpreberatsy:30%bok:a Hivier (B, Agid BRI YANIEeY, to about
4% ol frcg(r}n bout 0% to about 50% and 30 more preferably from about 0% to.
© POARRRY £8% of an ultra low density polyethylene, from about 25% to about

A6%hand inofte IEGerafyHeoftsa et 3020HRaDaUERASG QfRater than the second

1 1 lypropylene from aIbout 10% to about 40% and more preferably

ayer Sgg(%o? Satﬁ\éqf%rrgﬁ] pamLof the mvention the first layer will have a thicknéss of from
about 15 mils to about 40 mils and more preferably from about 20 mils to about 30 mils. The
second layer 194 will have a thickness from about 2 mils to about 12 mils and more
preferably from about 5 mils to about 10 mils.

The membrane tube 200 should be fabricated from a non-PVC containing material
and should be capable of being bonded, preferably using solvent bonding techniques, to the
port tube 190. In a preferred form of the invention, the membrane tube 200 is a multilayered
structure. The membrane tube 200 has an outer layer 202 and an inner layer 204. The outer

layer 202 is of a material selected from the same materials as set forth for the second layer
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butylene-styrene block copolymer with maleic anhydride functionality. -22-
The second layer 194 of the port tulzgs 190 is of a non-PVC containing
material that is capable of being solvent bonded to the membrane tube
200. In a preferred form of the invention, the second layer 194 is a

194 ofmbdipletcampongesbiendif thedollosinsosTRRE eRts IRWEIGH: F00Ms selected
about 25% tq about 55% and more preferably from 33%-52% of a 5

from thy SAmGE el A dr st nea A3t 268% RN 1% and more
preferabhifngrauiaau 2b% 1l9ahuhd Aniranolyesishelietoai dieslt blend by

olymer, from about 0% to about 15% and more preferably from about

. . CO X
woigh Q) (s ARSIV MR e BBSORRTAE AP oBRfeed st layer of the port

tube. GORQyMSH Iz WG BINYdeNes RikYligste s AR piefe My wWINBE eI ropyiene,
from about 0% to about 10% bi weight and, more referabé'y from about

40% Yol abAspats RANEIGAOrnd o BT r d BropyfeRis: It should be

undersGSUHANNAGREIMIE 1RO GiieM AR WA%6 teha hauinBpikediWe i 040 be selected
olymer selected from_the group consisting of acrylonitrile butadiene

from thgame (ABRIPHIRICOBEISHITSERE5e BhRAe A8 BhdaEhabopo e fitst layer
of the ﬁgy{Qﬁ@e_acrylonitrile copolymer and cyclic olefin or bridged polycylic olefin
containing polymers. One particularly suitable blend of the second layer

19aqHEsdrttpelsheriveeniione Fp HEnRt Bien & HhgiReroR0bEe 389:should
have alhRRALEIP0H IEED (Kratand 660M FOm;ahaw L% IR AR 20 about 20 mils

polyester polyether block copolymers (Hytrel), from about 5% to about

to aboyts g pualsrobheauer 1oyse b of 3be prKASISHY Bt 2 rrbav kbbutesdkickness
from ARAPPUIIBIY.RES ARREhSsSHitabIS DIt ofHBE $8600d 1aYehd 29oaf femils.

port tube is a four-component 20 blend having from about 48% to about

5544 SEsm o alivaetsombe dbumt 25 epagabarciolirtnaingdetee layers. In

additi&?ﬁ?'ﬂf@?fut@@Eﬂﬁp%ﬁ%@i&?&%&gﬁﬁﬁv&m PPy 10 APOMws an
4% polypropylerie. As shown in the FIG. 25, the first layer 192 has a

in‘femmiﬁ&ﬁé&eg ?é&téﬂ@faﬁ%thé&mﬁwmrmmw’a@@mw%rm bptrerably is a
thermdPYRBECRASHES! Vel haYG @ ANcKne S Of fofR A5 Hgmgﬁé%utylene—
about 40 mils and more preferably from about 20 mils to about 30 'mils.

smenerh@@léégn@lm@rmw thsabiecH %mié@_ls@m apowedentils lredutdgsgnation
KRATHIG andgnoreypreferably:fram.abosy & pilsoapoul %P%J'%f‘ﬁlﬁn about 99% to

membrane tube 200 should be fabricated from a non-PVC containing

about Aiferthla dhersmplietibeckupamis enbdimmiamisd breferhbiy G8gafohprmpylene
Comai%gqi'gg,&e&hniques, to the

' In yet another preferred form of the invention (FIG. 27), the port tube 199 is a
muitilayered structure and more preferably has a first layer 192 and a second layer 194. The
first layer 192 should be of a non-PVC containing material that is capable of being sealed to
the sidewalls 12 and 14 of the container 10. In a preferred form of the invention, the first
layer 192 is a polymer blend of: (a) from about 25% to about 50%, more preferably from
about 30% to about 40%, by weight of the first layer a first polyolefin selected from the
group consisting of polypropylene and polypropylene copolymers, (b) from about 0% to
about 50%, more preferably from about 5% to about 40%, by weight of the first layer a
second polyolefin of an o~olefin containing polymer or copolymer and more preferably is an
ethylene and o-olefin copolymer; (¢) from about 0% to about 40%, more preferably from
about 10% to about 40% of the first layer a radio frequency susceptible polymer selected

from polyamides, ethylene acrylic acid copolymers, ethylene methacrylic acid copolymers,
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30 port tube 190. In a preferred form of the invention, the membrane tube
200 is a multilayered structure. The Afembrane tube 200 has an outer
layer 202 and an inner layer 204. The outer layer 202 is of a material
selected from the same materials as set forth for the second layer -23-

polyimides opohBFRhaRTSe PRliesitse, Be&ines, laferletd Ghiieeembrapeluhes with a
vinyl #@fie 861861t IFUBLRESAGS W%e{@%% %‘géﬁéﬂ?y%a“t gzﬁ%gﬂe e?,rtethyiene

tube 190. A particularly suitable inner layer o em
methykG6rdeimperditisien By modihesniteinnenyeep odricat SHGRtY29818S10% by
weightfhithe refersagd firsilavel-ehihe.part ;3 e, The components are

, b)i vt\)/eigh{ 012 the mnel%qlayer 284 as fzﬁ)lllowsf:i é%%%f%lro p%ﬂ&ﬂﬁ%@%aommt from

12% 1qitfxadi mehamprisenchierroppiumpolyadiidi oo 56661SPESo Hshouehs, more
preferd88y BRELLHON hRWe VL Iahdhe Mngl.layer 204 of the membrane tube

could also be selected from t £ sanqgwc%}r% RS E S ORGEigR eight of the first
layer. percentage ranges as set forth above for the first layer of the port tube.

_na.pref ' IQRnthe quter la f the membrane, .
e o s e o Bbtons ikt i
capablé et bengetalbBnirbendebiie 2bamiisntbrabo it 8O RS, Thezinferdaver3ad of the
: o th 02 shguld have a thickness from about 2 mils to )

mvermab’ou_ﬁ[erlrgég%):lﬁsIéiat gf%é?hbtﬁ)eg p%e%e%%ﬁ?% LD SIHETRTE 8 &b Fhithermoplastic
clastoneys ipa8hweah bitemsasbt eofiboimebduf 88 menabeanecl e haMing propylene

: jtion tg th layer 202 and inner layer 204 =~

consi ISR B M AR D B R 1
desirablpchuabepiiendl, The inemmeddiydaion 280dpreftiably is anibgrme wﬂ%&atures S0

that wiglasle ore preferably an oil madified styrene-ethylene-butylene-
R HP0 & SR e A el GRdrtRgbe more
tightly pdbetigstoldlignetibmaneRUEON G2705. The intermediate layer 210 can
alsq of,iro out 99% 0 about 70% of a thermoplastic
elas%%grﬁej{n roEmff’atE]%?ﬁt)r%o S‘a@éj %b%%’iclér‘&%@%%@ temsisipgrond layer
194. Iipsipragured Yetnandttier iprefeicecfer mrafiyer venion CGicRAk NS P, about
and more preferably has a first layer

15 e R PP RIE s, B oW eAGLT elorapRensvals. The
second dayvainitichevateriaidhatss Sepabboef Deimg ssalsshiodine SIAEWANS dR ferably
o R o o S s v

BhefenabiyrinmubbaeiBHisia HOBLARYD YR INh oL DO HrShIANSE R Eslerial
and shogf%f)ﬁoel%gga% ée&t %ghflrgo g1015|?186d to the port tube 190, preferably using solvent bonding
techniques. Solvent bonding is well known in the art. Solvent bonding typically includes
applying a solvent to a polymeric material to partially dissolve the polymer. While in this
dissolved state the dissolved polymer material is placed in contact with a material, such as
another polymer, that the polymeric material is to be bonded to. Sujtable solvents for solvent
bonding of the materials of the present invention include at least the following solvents:
cyclohexane, cyclohexanone, toluene, tetrahydofuran, cumene, xylenes, diethyl benzene,
decalin, tetralin and amyl benzene to name a few.

Accordingly, to solvent bond the membrane tube 200 to the pdrt tube 190, a portion of
the membrane tube 200 that is to be in contact with the port tube is exposed to the solvent,
typically by dipping the relevant portion of the membrane tube into the solvent. Then the

membrane tube 200 is press-fitted into the port tube where a strong bond is formed.
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group consisting of polypropylene and polypropylene copolymers, (b) from
about 0% to about 50%, more prefépably from about 5% to about 40%, by
weight of the first layer a 30 second polyolefin of an a-olefin containing
polymer or copolymer and more preferably is an ethylene and a-olefin
Mpnlym&u',re(d) foom @lﬁoﬁneo%vmlabm,uﬁm)%embfalpreibeamﬁfrmm ahmlﬁﬁﬁayered

% ,to about 40% of the first layer a r ueng
stmcturge G aflré)rlﬁt%roj aie(i’ eﬁt(}l\léeng gi?%?c%@&% o?y é’rs t.ﬂhyl ?mfemd
form ofmbthaceythmw,dfnleomﬂetyimfsm& ipelyihides, tﬂeﬂylmétlﬁahﬁsnpahceﬁt@% to about
ure th lene vinyl te copolymers |th te
60%, n@or rr?o%éebr cgénten‘pf régr{nf?g; /Ei /ogéy Watght Kmer; about 30% to
about ﬁl%ylbsaeva@thylfahwlm&x:m@iyrm@aspmlgtvinﬁthyhéc{mlatemoabonbm to about

content 1 % to 40% by, weight o copoly th vin 0
100%%, B S T A e S AT AT oAb S0% o
about 7pescented thecdahekymarjaed () tinmmabhis4d isabeut 40%, more

ferably fram ut 100 to about 409 oofat erm stic el stom
Py L T of i e T PR L B DOl of (@
from aBonDARY (o ebntalnm@mat@mhﬂmxﬁﬂgaﬁahi@bémeﬂm@mvﬂmmo@mem most
In a ref ed form of the, 1Q inventjon, th
preferatiy, SIS A0S e R o o BIBHABP R psigpaer and
(b) ﬁozﬁlasmme% 10 sioameRNl bxmegghte@éﬁmrﬁc&hmﬂo&e%w ababbd00and most
lene inin r.from a 0% to about 20% by wei ht of
preforaf SRR UL A TR 10, BESHEE S GhE Gl freols

Ia.y@r 194 pm‘femsasﬁgﬁﬂwatmtﬁetmﬁﬁem@ef@tﬁrﬁ@eozmatsvmﬁnﬁiemand of:
be and membrane tube assembly is steam sterilized, the port tube more

() ﬁfor&g‘tfaﬁt%f SRR R PAHETRRTE TREPRANh AR e 8 PPt Hhcby Weight

of the iiayendp? hasigdhitknespaseatdothanihe sesansbiayaiodkdgreiRa@bly from about
preferred form of the |nvfnt|on the first layer will have a thickness of from

0% to &BB‘&& BN TR RIAR RIS St 1R GOt etiranRy re ek (it 915 pmstdaver a

polyolsHOsH] Qe font hﬁompﬂ&ﬁﬁﬁhg\/ﬁbh\ﬁﬁ@@ Siskpesebpmmabmire pllteitbly is
about 10 mils and more preferabﬁ 20 from about 3 mils to about 7 mils,

an ethypene Aad GrakditlcePS PSR HEPBLRAE PHrolR 30H-BYUE Bentutghy more
preferamg'z‘tﬁﬂﬁt %&tSPMQ@%Wam%OBQQMMdWéP ihede rﬁ‘é@%t%%osuscepuble

using solvent bonding techniques. Solvent bondlna}ls well

f
pol wnq%r%tetrﬁtﬁﬁlytﬁela@oétﬂ%ﬂ% H)t?@“ﬁ/ﬁ%é{ ik GeRO BRI SRR Aty acrylic
acid cobPRMRSIIGINAIRIRL BRI ASSOh iRy e-POIWRSLUBIl_ARIBIR vinyl acetate

copolymers with a vinyl acetate comonomer content from 12% to 50% by weight of the
copolymer, ethylene methyl acrylate copolymers with methyl acrylate comonomer content
from 12% to 40% by weight of the copolymer, ethylene vinyl alcohol with vinyl alcohol
comonomer content from 12% to 70% by mole percent of the copolymer; and (d) from about
(0% to about 40%, more preferably from about 15% to about 40%, by weight of the inner
layer of a thermoplastic elastomer. "

In a preferred form of the invention the outer layer 220 will have a thickness from
about 3 mils to about 15 mils and more preferably from about 3 mils to about 10 mils. The
core layer 222 will have a thickness from about 10 mils to about 35 mils and more preferably
from about 10 mils to about 30 mils. The inner layer 224 will have a thickness from about 3

mils to about 15 mils and more preferably from about 5 mils to about 10 mils.
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25 dissolved state the dissolved polymer material is placed in contact with
a material, such as another polyméi that the polymeric material is to be
bonded to. Suitable solvents for solvent bonding of the materials of the
. present invention include at least the following solvents: cyclohexane,
Medicagipgigesianone, toluene, tetrahydofuran, cumene, xylenes, diethyl

zgpe in; ' tQ pam .
B B B eto T s ot ene
323 ang perdondofnthdiherRbrasrntainer2d) tnidto feeiphovtiastalith #hd pery have a

liquid 3YPBISEXPOSEAIR e PRGN dyBICADYAPRRO e EIRVARLPONION Sfhave o
the membrane tube into the solvent. Then the membrane tube is
port 30plessgiptediintemedpsrondbesrimé endtiify Biimddsiomeed.0Lss Hutrated in a
position SERIBIRED 1 4B IHERURRuAO SNSMIANGHL DS 20> AT HIIHE S ionea
__structure having an outer layer 220, a core ?’éyer 5334nd an mneP’Iayé)r
up-righbaud may preatethednfshivaiobnieoib dédtiday il cbterd aperd22is mtpolyroer3i5 in
len . t Q9 t 60%. more preferably from. abput
setual g 3 e o BRI CHay B A bene the
containgy3fibight of the outer layer of a polyolefin and (b) from about 40% to

ut. 100% referably fr bout 45% to about 8Q%.,angd.most

R b o T SR S i oy Beve o
wall 32fhePredpiasiic hlaptotid)? iAlsoyédieapiefeuediiestppfitheinventditaient may be

core layer 222 is a polymer blend,of: (a), from ghout.35% to.about.100%
added of 0 S el B I Bl TS oyt cibzagy the wal
325 may(% tomtiowt@0%ohy fueightrop it ercbiver|aylestid athermsplastititerial generally

lastomer.and (b).from ahout 0% to ahout 65%, mare preferably from .
moven B S A el e e S bt G e of rieid
polyprop§kndwhielghtnf théucorsdaye ohepdlydofmEittos i pupraieiredifermaf 325

the inyention, inner layer 224 is a polymer blend of: (a) from ahout .
Further, &g BSOS 2030 g SOTELRI b A Ao F0895- @ el Al by hich are

approvedeightvitbshithexinner |dyedapely PHED; th)sieiAboHt 89040fabouitalYoef the
more preferably from about 0% to about 40% and most preferably Q% to =~
manufa TSRy B GFEA R 0 BB e AR Fafation in

autocladantatpingaiymaers or copolymers and more preferably is an ethylene
nd_ a-olefin copolymer; i% from about 0% to about 40% by weight, more
BroHIF SRR o Ei5b.01 596 PSPk 7% LB ert b aFel i the housing
303 mafrBaveagiHSUsERIDInRQ pRlidesTEIRTedHOBBAl 8AIB0T GIWSPRI 325 may
lic acid copolymers, ethylene methacrylic acid copolymers,

.. acr iy
be mtegratiynnarsd puiiatsatead 5oy edd &f Bisyurdiatiomprind 02y Kuiditinaally, the
first end 326 of the wall 325 may be integrally formed with a cap 309 wherein the cap 309

may be separated from the first end 326 which will be described in further detail hereinafter.

The first end 326 of the wall 325 may also have a lip 339 which protrudes inward
toward a center of the housing 303. The lip 339 may be in contact with a septum 304. The
lip 339 may also secure the septum 304 within the housing 303 by friction, or, alternatively,
the septum 304 may be sealed to the lip 339. The lip 339 of the wall 325 may have an jnner
circumference 347 and an outer circumference 314 as shown in FIG. 29,

The wall 325 may have a height 328 and may have a first éircumfcrence 330 at the
first end 326 and a second circumference 332 at the second end 327. Additionally, the first
circumference 330 at the first end 326 of the wall 325 may be smaller than the second

circumference 332 at the second end 327 of the wall 325. The smaller circumference 339 at
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copolymers with a vinyl acetate comonomer content from 12% to 50% by
weight of the copolymer, ethylene fiéthyl acrylate copolymers with methyl
acrylate comonomer content from 12% to 40% by weight of the
copolymer, ethylene vinyl alcohol with vinyl alcohol 25 comonomer

the firsg shteit Srohiberos o3 269p 4y rarlbipdheerin b kuppkaperdand ¢ sronifically,
a taper%@@%_ag%ggz@nmw&ﬁ,ﬁ@tﬁtﬂfgiﬁc@é}utﬁwmwééé&o 9.0y éle%%us.

by weight of the inner layer of a thermoplastic elastomer. In a preferr

bhe Pt i30é wddhetrecdigrdempert 398 witbhbe dogateitkidss flomvabdili of the
: j i f 3. mils.to ab
o e e bt SO St R 330 of e
housing B3 esshens amd ¥esd preferably from about 10 mils to about 30 mils.
[ ' ' S A 3_mils.t ut 15
iy T aclol MRS (6P DR, Sl R Ry other

materigy BEREENIEN IMSre'RI & e sgerialiailyiil tstrates/adgiispeidtivéviempina 304 may be
constm%@&fqm%rp%qgfaﬁ)\% %ﬁ{%@n@hﬁ% %18%90@%%@%5&%%@3 fpgesgeal afer

container 301 may be peripherally sealed and may
punctugtigehe srutom B4t ox aftte, dantaintie 301. The container 301 may

V. t ' i ngd a second end 319. T
R BN TR WL AV O Bth TS ol py have
a heighipa3fiicall mag dentaindirs0tirayfoeposiiidnethdip-igttmhdimay frasece 337

I icati Okt-30 vated above inistration port in
Addm(ﬁ%%ﬁ%s%gﬁgl |ti05tr(1)§”3%l %Jesk%?gg %%gr %refl%r%ézﬁnn P eef 5??%%1%%5 %‘% The first
circumisrsuitedo Hathy thest codtadieo8tils tepRefedldonmonbio a2 thetherecond

. housi hi Il 325. Preferably, the
i TS FE N M P2 AR e
may regiisdhatisptmm)y’ Hé beimptapdrdnMoecpetafial 1304 tApe ROSBY B83 result as

325 may be constructed from, for.example, rubber, plastic or
shown B A Ao T T ke k. R Eidspaln a 2
center ghéhheesimy 303. may be constructed of rigid 15 polypropylene which may

u isk eedle 307 (FI 2 ncturing the wal] 325.. .Further, the
o e PR R N b e s wal
325. TiegpyG3Sdeywsithstatcegapnmaitaidiatiase prichitotbtchbizetion o @ inaly provide

. . Sfa the manufactyring,process. Ga -grade materials allow for
= tiqui A A e A R T e ttae

The septum 304 may also have a target area 316 which may assist a health-care

provider or other person with insertion of, for example, the needle 307 into the septum 304.
Of course, a cannula or other object may be used to pierce-the septum 304. The target area
316 may also be colored, for example, red, to contrast with the color, for example, black, of
the housing 303. Use of different colors may result in the targst area 316 being more visible
and/or distinguishable to the health-care provider or other person.

As further illustrated in FIG. 29, a recess 321 may be located within the target area
316 of the first end 333 of the septum 304. The recess 321 may assist the health-care
provider or other person by providing a reduced resistance location to insert the needle 307
through the septum 304. The target area 316 may also have a siit 354 instead of, or in
addition to, the recess 321. '

The recess 321 may be formed by an internal wall 308 in the target area 316 of the
septum 304. More specifically, the wall 308 may have a first circumference 351 at the first
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20 As illustrated in FIG. 29, the wall 325 may be circular. The wall 325 of
the housing 303 may have a first eA8-326 and a second end 327. The
second end 327 of the wall 325 may be integrally formed with the second
end 319 of the medication port 302. Additionally, the first end 326 of the
end 3332 Sepiam Badrtegratit mgdmmmalsaoa’s@@wweﬁs m’aldam;)tum 304.
rated he-fi d |ch scr d in furth
The ﬁrs?etaf?ﬁg%r%%%ﬁer g 1%e %é%rﬁ? %%2 éf’Yﬁ gngay SO “hal ve{gr I%[wm the
second %@Mfcﬁm@tﬁﬂe@ﬁmhardalﬂ@w&ﬁﬁameﬁl@rmbmmM|nd‘ Beailﬁheeﬁpe in the
Q e lip 339 Q.secure
e e o B mia S R E oo
ﬁmdm&a@myrbméealedmm@m@sm@hpdmtﬁ% ihbtheptnall 326 tnagtablish

ner re an o ter CII‘ ference 314 as
i o e B s Toepotby a7 may
SUpportatlfwsie@umﬁMenhm&ﬁodijﬂue MEWGthmd@&bpmgremdmmmpon the
m?ﬁ%at he ecl% r‘ﬁdelnnd tlonal he flr rcumfereen% e3 (9 %t the )
first erid 326 of the Wa m’ay ant én%crgrs'ndn T cxampie, a
ring. circumference 332 at the second end 327 of the wall 325. The smaller
%fgl%mfereréc . 27tht fl{t%t end 326 of the wall 325 may result in b
e\wal 3255 %fgvfaplérecfz Gre SPERAERIRCh PP 3R] PREFfifim object
throughhha/\saﬂtﬁﬁﬁaﬂdngmﬁ1t()waﬁtbﬂ1&ncmateépﬁtﬁhe3bﬁusmg S0ppdibeing 317 may
tum 3Q4 of.the megdication port 302 ) be Jocated within the wall 325
allow PIFHIE 3 R, TS RO ARG P SEPETRY R BrcR BT AEh P Wit Support

ring 314n iAnerneailt38tclhenbIdusing BOZbas tshomhdnddG. g@@at&ﬂﬁpréﬁmmrﬁmh the
e con@rucéﬁg\g from, for. exam Ie rubber, plastic_or any other

304
support e AT SOV 15 T HBRABI G TS ROHARNEHA 1 4n e constructed

from, feepRaMEBOAribdyhelasksiustethuia m&ﬁ@p@a@rmatmwm@hﬂawsmed in
the allow for the septum 304 to re-seal after puncturing the septum 304 by,

artor example, the needle 307. 10 As illustrated in FIG. 29, the septum 304
Migy agitediag. menseptyeididana ave haheiohis3 3atand ianbayrR&344, a

flrst circumference 336 and a second circumference 337. Additionally, the

second QUG GreBIHEDHat & a S AR IS E S M gsbsn d hd Additpralhjefhe Support
ring 31mfﬁumﬁa£@m:ﬁ1%8@1ﬂ 820 tirRi @Rdc3ads aldRsePriudn BRAJNRY PRSmaliehce 344

han the second circumference 337 at the second end 334. The smaller

may b%tc@}ﬁm@r%ﬁeé 348 andn sreandherb siremAsrrasaIPA? mexsbptahisciecond end
341. TheifssianeiedirMeresnRa lipllva s BPeruRl 336G MRYssnl 88t hdlterence

FIG. 29 whereln an openln? at a top side of the septum 304 |si%;reater
349. Agafespli, the support nng 317 may taper downward. More specifically, the support

ring 317 may have a taper 348. The first outer circumference 344 and the second outer

septu

circumference 349 of the support ring 317 may be in contact with the inner wall 350 of the
housing 303 as shown in FIG. 30.

The support ring 317 may also have a height 342 which may be smaller than the
height 328 of the wall 325. The inner circumference 345 of the support ring 317 may form a
hollow interior area 343 through which the needle 307 or other object may extend after
piercing the septum 304, _

The first end 340 of the support ring 317 may be in contact with the second end 334
of the septum 304. Additionally, the second end 341 of the support ring 317 may be in

contact with a lip 313 on the container 301.
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center of the septum 304. The first end 333 of the septum 304 may be in
contact with the lip 339 of the walt Z25. The lip 339 may-secure the

septum 304 in place within the housing 303 and may provide 20 a

liquid-tight fit between the septum 304 and the wall 325 of the housing

308 hvhemepidmapalsedinatsodiavd)? thaetarba GiGmivied Map.desistanple,

health-care  provider or gther ith insertion of, fo le, the
rabber, B Sy s A R Rt TS B 3] SAAIORE, IR sap 300
of the bbesumedidpiorbevthe seytud Bbaviipe targandrezncd 1B fnalhalsapldd9d may also

d.fo ample, red., t ith. the color, for example, blagk
v  SQRIEREE DS SRS U 0 RN
be circgas bElngrmgieavibibidl Gred/dedisfintfishap|davet reHudlaith-epmeng Gt ehrough

which BIOLES%}E_%%%ZSS&{L@%%%Eiljiu%?é]eo%iﬁ%% G. 29, arecess 321 may be

ocat In the target'aréa Ifst end 333 of the septum 304.
The tevesd 320 miay cgsidithedealth-bave piovidef sipathidopdion The line of

proyidin educed.resistance location to insert the needle 307 30
s R S BT IS s b
the covimsithauof,ibe irp 3ddit6nhoyik ¥2EeSha2iheldksepaesiod 23R naypbe formed at

the circ% e?éjn(t;)é( ﬁhm&e{ X lc\(l)vxffi# §8§ Imeet%r 8&%@?&? Cl??n { th ?ﬁ{%e té%%%%%ﬂ may

re spemficaﬁy, ewa may have afl
providefastir@8n feneh823Bpofiith et sejpinitentbecs 8tdnapirba rdrienceRb? At@Anainder of
the hougi%”e%/%%??) within the septum 304. The first circumference 351 at the first
en of the septum 304 may be greater than the second

thewnfereridendb2batiiitegvalle dhiRdnsthie Septliy RAHIT bewiffesenaadtor 322

o ey SRR BEmel e T S D L

ring hapilaciLfedhrasepuiling:te astablisik fheidcoameemieaion320h the liquid
in the container 301. A suppqrt.ring 317 may suppart septum 304 |
ﬁ@ﬁ%ﬁ%ﬁ]@%ﬁ%&? 8%@@?1@@%@&%%%8@%‘%@? faent mvention
with theepiu3n8Qtchsd ustiatiedan F16 .029heoasRRoBNg AblerepyciasambiEIG. 30
. for example, a ring. 10 More specifically, when the health-care provider or
thostoaiy B R At AOROE G PO e BB 4, pressure i
Wdatethoath80seRtuMBORodshe: IO GE KRE 349 maypaitew HesSHeL804 and
be diverted from.the outer, periphery of the septum 304 onto the sugé)ort

may Crfjlfy 3 5TAS STELRTIE Sptlitssoitha b unrtE ithe srRiagrlabom the
surroundigg akervthdie More specifically, when the cap 309 is secured to the wall 325 of

the housing 303, dust, pathogens and other harmful substances may not access the septum
304 located within the housing 303.

Additionally, when the cap 309 is in the sealed position, the septum 304 may be
protected from physical damage. The cap 309 may prevent accidental damage that may
otherwise occur to the septum 304 if the septum 304 was unprotected.

FIG. 31 illusirates an embodiment of the present invention with the cap 309 of the
medication port partially removed. The ring handle 310 of the cap 309 may be lifted by, for
example, a finger of a user or a hook. When the user pulls on the ning handle 310, the line of
separation 320 may break and may allow the user to remove the cap 309. When the cap 309
is removed, the septum 304 may be exposed. Upon removal of the cap 309, the septum 304
may be ready for use through penetration of the septum 304 by, for example, the needle 307.
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support ring 317 than without the support ring 317. The support ring 317
may be constructed 15 from, for exd ple, rubber, plastic or any other

material generally known to those skilled in the art. The support ring 317
?&% be circular and may have a first outer circumference 344, a second

rirdlisiratese rlodigeat Wik mrdiratce mest 393 o demiensamst wieention
with th8¢RPpYBo1BG Sa B By ealfliiesdRd8ang3 $850n8ENT34L TG irates the

first outer circumference 344 20 may be at the first end 340 and a second

needle dffetnsiiemifurstidetba SRioM4 heresttn d W ammimisetinsrpiitethe liquid

305 insRlccHPisranse.8 it B dsgraater than the second outer circumference
349. As a result, the support ring 317 may taper downward. More

dhecsretig, 304 pbeiPHRg e Malhrdredeatith gusampdaniaposhern). The
needle 36GUSRTEIRRCE, HR2ECPRAGMEH §t§quﬂ¥8ﬁ§ﬂc{$g’4§r%ttgxge53 316 on the

support ring 317 may be in contact with the inner wall 350 of the

septum3fdsidgsnmdls 330 GrIcbizot max hep it ibesel thahallew ratesier 343 of
the supPSIBRES42WHGEMAY he sroalieriBan,iba 19‘?&%@3%9% the Xé?ﬁk{aﬁ?e?i’:ﬁli?hquid

inner circumference 345 of the supportring 317 may form a hollow

may beipgdas oarehdrvm it Jgrinhr romapectlé 3o may beegubipstt may extend
after piercing the septum 304. 30 The first end 340 of the support ring

Access 3ddhpay be in contact with the second end 334 of the septum 304.
Additionally, the second end 341 of the support ring 317 may be in
Elftat otV 15 B9 SRAheceHBsh P8RV ahadsesiAg B3 4ARyassociated

therewitlSO TRV R&AMMAIHAERAY hrealstuaathram. (ﬁ@ﬁﬁf@m) Ipe iy lﬂgﬁ{way 406

plastic or any other material %enerally known to those skilled in the art.

therethrppghy 3B a0ty P rBhSHAPB OB HeF Hiseraedod0d fiomomipastivated position

where tY GHENBI _@%@46&1%%?’98&1@}'6@'§%i&]§¥§lﬁo@@ﬂe%%§1§g‘%ge}? 33) to an
illustrated in FIG. 29, the cover 311 and the ring handle 310 may 5 be

activated@irion Hd Aingarees $ho wrmacis soomsiealof tholkowtpenindluid line

dockingBBifuQuAD WIICH fpiser MRS ARG I BSHRL 0. TRwitabie
cover 311 of the cap 309 may also have a line of separation 320. The line

access ¢rvigspHianeisdoserhindd 8 feterhlineket SdordirE86f .otdeline ipforporated in

its mﬁrggq@gﬁ%p;g@gg&gtmamea%%&and the lip 339 of the wall 325.

e line of 'separation 320 may be formed at 10 the circumference 346 of

ﬁ_l@cé\?eﬁhsm faoraeetificaminenting ofpsapeaetorsaimalé (phavig a fluid
conduit 4} Mﬁff@@[?aa] ﬁ%‘?ta%h"%h Q@&H& 8Héﬁ%%§él4ﬁ‘4?yﬂ%.re‘ﬂ%" ?ﬁ]iﬁoégn%uit 442 has

remainder o
opposed ends having fluid outlets 448 with a peel seal 450 formed from the opposed

sidewalls being sealed over the fluid outlets 448. The top or the bottom chamber can be
pressed to open the peel seal over either of the openings to allow the contents of the chambers

to mix.

Using A Dual Chamber Peel Seal Container

FIGS. 36-38 show a sequence of activating a peel seal. FIG. 36 shows a layer
structure 230 formed from the first wall having its planar surface in contact with a planar
surface of the second wall to define a fully laminated state. FIG. 37 shows a portion of the
first wall 12 lifting from the second wall 14 to define a partially delaminated state. Finally,
FIG. 38 shows the wall 12 fully disconnected from the wall 14 to define a fully delaminated

or open state.
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the housing 303. The cover 311 may be integrally formed with the ring

handle 310 by a connector 322 as génerally shown in FIG. 29. The

connector 322 may be secured to the cover 311 and the 15 ring handle

310 so that a pulling force may break the line of separation 320. FIG. 30

s aeitéyr thnabavisodifre i ofith dirsieplicato forf 802ekihieipresbd? has a higher

1 sdiveqtion: with th 309 secur Il 325 of.th using 303. .

peel s e O A TSRl ST shown i
FIG. 1renfovetdbiiiy pupE09 owvEitlibeidapBdBIdsappihe fioibings308, thiheqrel scal
22 1R99 BARY pratect fhe: 304 ay create a sterile envirgnment.

ﬁor tl% séptlg%n Biﬁgby sgg%kar%gﬁggg%ﬁ%n&nfoﬁ%nm%gfi%?rgﬁendgl%% defarhinates
therebeprgstinge ftuid pathspaciiioal fhanhistrstbecbapBOO1I8 setiersebtadhaiweibntber 20

. ' 3, dust,-pat nd other harmful substances .
R B S5 6 bontainer
is presgeddifiomality gunsertdlsofbapR0trissmreHe sedledephsitiost, theisapifithe3@2k! seal to
otegted from.physical damage. The.cap 309 may preven

open 0 B B o B SR Pl v

SEiptpreSod esitinpratetteg] FtEh8Anfustatesdr enbadintod of the assembly

resent inventipon with the 09 medication port partjall

that o T S B8 e B R R gfosures are we
knownenarigle canfimgersofiziu€etRiv acbialacywhendhereisgpioalls andbadiny with fluid
adminigt%agI% gét(s) the line of 30 separation 320 may break and may allow the

user to remove the cap 309. When the cap 309 is removed, the septum

304 may be exposed. Upon removal of the cap 309, the septum 304 may
MethopEqebbiyntdraissnarbod i idene tation 6hihetsapiontA6e: by, for example,

t FIG., 32 illustrates an embadiment of the medication

e b 0 SRS Sy e ot
stock o 2Bechdew Hbusituyi 808+ G B2wibpitlistate sithchinagdleh 37 i stdtechlls have

ioh 105@% m. 304 ro ide fluid communication with, the, liquid 30

penp %Itr;é;ide %} ?ﬁtge%glgﬁ 5?3%{ %%n aiﬁgr0 56013 ngeepfarﬁ?%n aei}j%g%ams’ & closure
assembpydbtisedsbyahbeivediclBO Wallc it auth (#h abshiosen yeTleé ingdatie. 30Heqree! seal

t jgct may pierce the tum 304 through the target area 316.0on
22 con LA 5 S YA R e i o AR ety mace
using lthet holfalvdneeries3i3 décthe@uppoithing Al Alles the reegdle:bratheiay have

. tisi ted.into th tajner 301, liquid be added
dxffere}:\gl)tv : Jﬁrg;})ésre{&?gr gndlgf Ooes a%%{] allr{%%rﬁgg% tl%lgcl 8vm%i%§rede pece) seal.

awn to frrom EPCOH al e

It should be understood that various changes and muodifications to the presently
preferred embodiments described herein will be apparent fo those skilled in the art. Such
changes and modifications can be made without departing from the spirit and scope of the
present invention and without diminishing its intended advantages. It is therefore intended

that such changes and modifications be covered by the appended claims.



10 Access Member FIG. 33 shows a peel seal container 400 having an
access device 402 associated therewith. The access member has a
piercing cannula 404 defining a fluid pathway 406 therethrough, an
activating member 408 to move the cannula 404 from an inactivated
position where the piercing cannula 404 has not punctured a sidewall of
the container (FIG. 33) to an 15 activated position (FIG. 34) where the
cannula pierces a sidewall of the container, a fluid line docking portion
410 and a tubing 412 connected to the docking portion 410. A suitable
aLCasaApRe AR 181 disniaseddp MdsemBRtenkbiasket No. DI-5805, which

IS mcorporated in its entlre herein b{lfreference and made a part hereof,

FIG2 S8USkEWavjaE At e BRI iRTERUP A Pelr SOaY BoREalt RSy i materials and

havinghavi@dlitep %t@ﬁ@ﬁ&héi%ﬁﬁl@%%@@rﬂ% @e&h@@% alﬁecond chglm btlers
444, 446, fluid conduit 442 posed en avin id outlets
A5 A AT A TP REI e OpH et SN BT e v
a first Gues Hﬁﬁfﬂmd@nﬂ%&‘é@%nﬁhﬁa@pug&ﬁh& Iahit@mmhmmlﬁmemﬁmapfeﬁsedlet the
It { 10@ eeI seal (@{gert)flther of heo esglagc?to atllgw the ca%%%@éa fsition in
R T ambers et(l)Sr(r"ﬁl sing ¢ A'bual thamper Peel §e 1CSHtainer P
responf¢G8. 36«38 lshowmterisbdehvered autdmtmgessmetcséht Fi@cB6cshiowg a second
y r [
Pt oD oA Rt e
multlplsftel@efeFﬁ@uﬁwgﬂﬂ@m&wﬁmh@&ﬁéc&ﬁgtmlﬁlszaim&gq%m,tﬁ@ﬁ@@h@g section
having'¥Rl déhinfeineaiRartialy delaminaled shiendRalys 3Q & %@&@@%g section

“the wall 12 fully disconnected from the wall 14 to define a fully
havmgdépaﬁaﬁﬁafé@a@?céﬁéﬁpﬁ&tée&% w@agétarﬁﬁﬁiéﬁa%eeﬁen%ﬂﬂgéhﬁéﬁlet

portion 40 of the peelable seal 22 has a higher peel seal activation energy

than the second portion 42. To activate the container shown in FIG. 1,

ohe e assrRbired<clinm e wheisisithafims wrhppRPantaiedrbe e qpd web

akongé é:;(g@éﬁg%%%d}g}@gg@@ﬂ&lhg sufficient pressure the second portion
of the peel seal delaminates 5 thereby creating a fluid pathway from

the first sub-chamber 18 to the second sub-chamber 20 thereby allowing

the @‘h@t@%@d@im cldpan adreaaielpdopseh i confboadiis {Beelecase of the
taln re gagain to generate sufficient pressure to activate the
first W‘ﬁ‘?s%% %%ﬁii YPeel seal to open the closure to place the conduit fluid
communication with the contents of the chamber.

4. The assembly of claim 1, wherein the first web and the second web are capable of

forming a peel seal and a permanent seal.



The present invention contemplates having a second closure attached to
the assembly 10 that must be punctured or activated to draw fluid from
the conduit. Such closures are well known in I.V. containers and CAPD
containers, and are typically associated with fluid administration sets.
Method For Manufacturing And Filling A Dual Chamber Container The
container 10 is fabricated using standatel _heat sealing techniques.
Separate rolled 15 stock of the sidewall material are fed through
packaging machinery where the sidewalls have peripheral edges placed
in registration. Prior to sealing, the longitudinal end seams, a closure
assemblysdaisiinserieshbatwaendhenatisd ¢andd,aad Reakesalgthid polymer
place. The peel seal 22 can be formed prior to, during or after forming the
Systenermanent seal and is preferably made using heat conduction sealing
techniques. The welding die for the peel seal may have 20 different
temperatures and shapes along its length to achieve the desired peel

. KU GRFBE BnBerSIETR e VAT5HS LRarBEL Snd HheBcatioh gy ethylene

homopihigrpeesentbthpletersesldmbadgishants, desasibedi Heseinopilfireappapeniiopylene
klose skilled in the art. Such changes aa%% m difi%ations Eyan be.made

{
homopgiRISt depAriy PR s ST aE Sehs ofthe BresEibMention armgere and
hydroasitheutrdindimis hingpitsniete nd ety achariad dsy dris tHenefotedhtendeld n2s, and an
ethyl el?zgg i%ﬁﬂl g %rgy%eggnnz?griggdggﬁ%téons be covered by the gp_perlded clair_ns.

. yance assembly comprising: a conduit

having a wall defining a first pathway for conveying flowable materials and

havingian inletigithe,pathingy and, ap.extieh romdhe.pathway-82d @ homophase

multiple layer strucCture attached to the conduit, the multiple layer structure
polypreRxleRg- a first 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

flbwaBfetietEsIe! Ft re ¢ DFEET reBetlrect) 1R AR QRN fpree within the

range SETGOAN patmay opposing the first pathway to allow the flowable
materials to enter the inlet, the multiple layer structure having an

attaching section and a sealing section, the attaching section having the
condiitinsertessbebieén thioivablayestanel shesetand layer and the

com séeal_ing section having the first web attached to the second web in a fluid
pr]tlg “seal contacting the inlet. 2. The assembly of claim 1, wherein the first

web is conmegitea hevting speomkwels valbndeéipeg kseahihahbeseldimgen; and
section., conduit having a portion extending into the chamber and having a fluid inlet,
interfacing portions of the sidewalls are connected together along a peel seal contacting the

inlet to define a closure.

10. The assembly of claim 9, wherein the closure is capable of being moved from a

closed position to an open position in response to fluid pressure.

11. The assembly of ciaim 10, wherein the fluid pressure can be generated by a fluid

in the chamber or by a fluid outside the chamber,



3. The assembly of claim 2, wherein the peel seal allows for adhesive
release of the first web from the second web. 4. The assembly of claim 1.
wherein the first web and the second web are capable of forming a peel
seal and a permanent seal. -33- 5. The assembly of claim 4, wherein the
first web comprises a matrix-phase polymer system. 6. The assembly of
claim 5, wherein the matrix polymer is a polyethylene homopolymer, an
ethylene a-olefin copolymer, a polyethyleA&-copolymer, a polypropylene
homopolymer, or a polypropylene copolymer and the phase polymer is a
styrengand Bygiocarbonrand %1&8&9{}{Q‘ﬁée?s?%@ﬂﬁa%%ﬁy&{ﬁ%r? Bllo at least
block copolymer, and an. ethylene a-olefin"copolymer. 7. The assembly of

two sgpsilipibGkerein the first web comprises a homophase polypropylene. 8.
The assembly of claim 2, wherein the peel seal can be activated by a
force within the _range of 3-30 N/15 mm. 9. A closure assembly for a

floWableHERAY CBritdier cothsisth icansshtaih dianaviiig appéssingoximate the

closusidewialls dafinipgea shamhrnther ehRWARN 2 2R AL PRI N&URDBom the closure
portion exteniing into.the chamber and having a fluid inlet, interfacing

having GBHIBR Selie e KRSt b EtEr NORG < frebrsiyping force is less
than theriiactiag tbd inigtiondetine a closure. 10. The assembly of claim 9,

wherein the closure is capable of being moved from-a closed position to

an open position in response to fluid pressure. 11. The assembly of claim

10Awhéieinthefhiid pf edsinrelCanvbergen ératdifoyeact uid riredhelehaitbasee! seal

. y-a. fluj ide the chamber, -34- 12. The assembly of claim 11, . .,

s e b at ek MR TG i Ay s o and
less thauslahambélrs. ma. The assembly of claim 12, wherein the peel seal has a

first portion proximate the closure having a first peel seal activating force

and a second portion distal from the closure
15. A flowable materials container comprising:

a pair of opposing sidewalls defining a chamber therebetween, interfacing
portions of opposed sidewalls are sealed together along a peel seal to define at least two separate
sub-chambers; and

a conduit having a portion extending into the chamber and having a fluid inet, the

fluid inlet is closed by a portion of the peel seal.

16. The container of claim 15, wherein the peel seal is moveable from a closed position

to an activated position.

17. The container of ¢laim 16, wherein the peel seal is moveable from a closed position

to an activated position in response to fluid pressure applied to the peel seal.

18. The container of claim 17, wherein the peel seal has a first portion proximate the inlet
having a first peel seal activating force and a second portion distal from the closure having a

second peel seal activating force wherein the second peel seal activating force is less than the first

peel seal activating force.



having a second peel seal activating force wherein the second peel seal
activating force is less than the first peel seal activating force. 14. The
assembly of claim 13, wherein the difference between the first peel seal
activating force and the second peel seal activating force is greater than
about I N/5 mm and less than about 5 N/15 mm. 1.5. A flowable materials
container comprising: a pair of opposing sidewalls defining a chamber
therebetween, interfacing portions of opsposed sidewalls are sealed
together along a peel seal to define at [east two separate sub-chambers;
and a conduit having a portion extending into the chamber and having a
fluid inlet, the fluid inlet is closed by a portion of the peel seal. 16. The
cqutaner. ol SRl % eI 1S, RERER AL MONGARIS IOMA AR in cross-
position to an activated position. 17. The container of claim 16; wherein
sectiogd Pept gad hies movsiadietfesiendsdosdit poisitiparabichoaktivatbseplosition
in response to fluid pressure applied to the peel seal. 18. The container of
claim 17, wherein the peel seal has a first portion proximate the inlet
having'&%irkqHaBicsed skivhtAg Y&%@*&nkﬁﬁ SEBOWH poarasTalltalifralr in cross-
sectiok® GHapLIERNAVINENE-SE¢RIC-RRRLESEALAGIVAING fArEe MhareihBe! seal to define
second peel seal activating force is less than the first peel seal activating
ffce. -35- 19. The container of claim 15, wherein the conduit is generally
circular in cross sectional shape and has an axis that extends in a
directign parallel to the peel seal. 20. The container of claim 15, wherein
thﬁe?bgﬁ]é Lﬁ?ﬁ%a&é%é)lfa(iﬁ?%zbﬂ3@?{@&?0%‘5-&33 Gy SRR has an axis
that extends in a direction transverse to the peel seal to define an angle.
21. The container of claim 20, wherein the angle is an obtuse angle. 22.
THe chiditrBeERiDD, Wheksrsihbanpiassan aeueaaslie. 23. The
container of claim 20, wherein the angle is approximately a right angle. 24.
The container of claim 15, wherein the peel seal has a length, the peel
seat %ﬁ@@aﬁ%ﬁ%ﬁgn%%%gﬁ%EE BORIBFPSTHAAN gtHgbigmgle.

The container of claim 15, wherein the sidewalls are connected together

an an

al . i .
?Egﬁle container of claim 15, wherein the peel seal has a length, the peel seal having a

serrated portion along at least a portion of its length.

25. The container of claim 15, wherein the sidewalls are connected together along a
permanent seal about a periphery of the container and the peel seal extends between two points

on the periphery.

26. The container of claim 25, wherein the peel seal has a first edge and a second edge,

and the serrated portion is located on one of the first edge or the second edge.

27. The container of claim 25, wherein the peel seal has first edge and a second edge, and

a serrated portion is located on both the first edge and the second edge.



permanent seal about a periphery of the container and the peel seal
extends between two points on the periphery. 26. The container of claim
25, wherein the peel seal has a first edge and a second edge, and the
serrated portion is located on one of the first edge or the second edge. 27.
The container of claim 25, wherein the peel seal has first edge and a
second edge, and a serrated portion3s-located on both the first edge and
the second edge. -36- 28. The container of claim 24, wherein the serrated
portion is spaced from the periphery. 29. The container of claim 25,
wherein the serrated portion includes inner points, outer points, angular
leg8. cohimectimgpiherimiecipoin®andreuter pointerandl apdepth betweard from the
peﬁpﬁ _outer points and inner points. 30. The container of claim 25, wherein
the first sidewall and second sidewall of the container form an angular
joint at the inner points.

29. The container of claim 25, wherein the serrated portion includes inner points,
outer points, angular legs connecting the inner points and outer points, and a depth between the

outer pomnts and inner points,

30. The container of claim 25, wherein the first sidewall and second sidewall of the

container form an angular joint at the inner points.



