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SPECI FI CATION TI TLE MJLTI CHAMBER CONTAI NERS FOR MEDI CALsgS@EL I LGNS AND
METHOD OF MANUFACTURI NG 5 BACKGROUND OF THE | NVENTI ON The present
invention relates generally to plastic filns and containers nade from

sanme. More specifically, the present invention relates to containers for
housi ng nmedi cal products and nethods for manufacturing sane. It is known to
house nedi cal solutions in flexible containers constructed from 10 plastic
films. These containers can be used to house products such as parenteral,

enteral, .and dialysis solutions. Indeed, a great variety of different

sol uti ons can be housed and stor@i@’_&h&i&dﬁﬁ ners. A nunmber of issues
are raised with respect to the containers for housing nedical solutions,
~and the filnms that are used to construcklT&Ech contai ners. These contai ners

must 15 heLrconShER Cofthivars Rk MebeyardSomRtokd Gt dRrhey BEWaneXidrariab! es
that will leach out into the solution. This is especially inportant with

respect to solutions such as parenteral solutions that are infused
directly into the bl oodstream of the patient. Further, these containers

nmust be a%l e to stand up toB%-@gé' P i ST . 8 ot her containers do
not face due to environnent ; ditionally, 20

i ssues such as sterility and cl eaﬁl iness, that may not be as critical with
respect to contai neFPrEEUdnyegonTgiztes genreally t Blasis apd sentangramafafiemr i ng

as vel |l as praguciMdAesietifically 88 pasedt MvelRll Shles ?ﬁo%ﬂuqe% for hbil ir‘éga&tedicélhe

products that are stored in“the contal ner thenselves can crea
manuf act ur i ngrodctradenctiaod foonamafacemingeamen i ssues. There are a nunber of

products t hat 25*ﬁu to stability, go atihility, or other concerns nust
be stored in conpdhBdFOFE P Bouse padical sqlptians 3a fisyible confainerssanstrugier Bemi xed

before use. Wsﬁc FERs. Phei@ntathet 1R BP Al hiudsY prodicid E{ﬁh@g ggr'éﬁlgﬁ ) eﬁt%gal.
P my e u }'Ie act

exanpl e, am no acids and dextrose solutions, o tot

that cert ai napddiisissofimns.ondeal. aigeanedicat o fdli fiérentesoiutiphis cf ierhomasiandt her
during sterilization or other processing, for exanple dextrose. Thus, it
is known to pr ?/C?H’esugtbc%?lf‘?“f‘chanber ed contai ners. These containers include

means by which they s@RsdrdF Rsdes 4R VRG220 et to the containers for housing medical
solutions, and the films that are used to construct such containers. These containers must
15  be constructed so that they do not include harmful extractables that will leach out into the
solution. This is especially important with respect to solutions such as parenteral
solutions that are infused directly into the bloodstream of the patient.
Further, these containers must be able to stand up to certain rigors of use that
other containers do not face due to environments in which they are used. Additionally,
20  issues such as sterility and cleanliness, that may not be as critical with respect to
containers used for non-infused solutions create manuflactuﬁng as well as product design -
1ssues for medical containers.
In fact, the products that are stored in the container themselves can create
manufacturing, storage, and container design issues. There are a number of products that
25  due to stability, compatibility, or other concerns must be stored in component parts, such
as in separate containers, and admixed before use. This may be due to incompatibility
of the products, for example, amino acids and dextrose solutions, or may be due to the
fact that certatn products must be maintained at different pHs from each other during
sterilization or other processing, for example dextrose. Thus, it is known to provide

30 .multi-chambered containers. These containers include means by which the separate



chambers can be placed in fluid communication with eachgtyher, 3hdpwi ng the
solutions fromeach of the separate chanbers to be intermxed wthin the
container and then admnistered to the patient. Milti-chanbered containers
are nmuch nore desirable than storing the conponents 5 in separate
containers and then m xi ng sanme together. In part because the process of
openi ng and m xi ng separate containers can conpronm se the sterility of the
system Further, the step of opening and m xi ng separate container creates

a | abor intense process. ,Accordingly, to deal with the di sadvant ages of
separat e cﬁl??f’i’leﬁgcrag,%e PE’C‘?dsmﬁﬁ’b‘é\ﬁPnfrg" F%W‘d\é‘ﬁ’ e@B'?\P‘SaJFWE}Oé""P?aWﬁ@]‘“!ﬁlﬁ“ﬁgnt erior

incl uding twe Qich MTR: SHAAREEBMBERE VR intePmXe8 il Wehcohfhifr GRALRINEr 1S
with a heat seal dividing the interior into two chanbers. Such containers

are di scl osdministaged toxbepliient. i n U. S. Patent Nos.: 4,396, 488; 4,770, 295;
3, 950. 158; 4.000,996: and 4.226.330. For exanple, it is also known to use
frangi bl e val vegggkaﬁg'ébe'feﬂémﬁﬂﬁ‘?s %rSE}UCF 5’0561%8{%%‘%%&}" siqrwe s cappprats

conmuni gat {:PikpHA dBateinies £fd thaﬁmmﬂgfomiogetﬁéro "8 Pait BeldiSe SRAMREES 15
chanbers. See, for exanple, U S. Patent No. 4,396, 488. However, such

st r uct ur esopeningagi iphbany sdparate- contmyern otn bamptewiseaht etefibty of thegpeem. of

reasons i ngl udi inter alia, cast. An alternative tao frangible valves is
di scl osed FRIEEH stqaf GRergs mighg separpicboniingpyscals laogn oo BReeso. | n

these pat epkgordifiptylth bR with MR kv AR NP FardEshialh&S ias bWl bRrdidd ne of
weakness, such as a score line, which 20 breaks upon the application of

pressure. fentgirerghayingandannonnppding deo gr meteabrinbersy Oopengld ereseatichbet ween
two sheets of  .flexibhle, ther L. asti,.c.material- U S . Patent No..4, 770,295
provi dib. a2 Seinrionut Rl Sl APadie b PR g oo Shetrisid SEBaRP AT For ces,

but opens pROKsdIfRAARR! dxBRbleOt Of S aPARRAILHC1 35048 4 TS 980Rta3p I8k, | ncl udes

two sheets that formthe exterior of the container and an 25 i nner
di aphr agm +60@8%6; lsnd W@em33he outer sheets. A selectably openable seal is

di sposed between one of. .the outer sheets .and the di ragm sheet. A
permanent |t ne_ 5 <YUBRE LAt K boeRe FasyE Pt irete BEBGESER ok or o
~ sheet and Fdﬂ@h@ée@d@hﬂ@%ﬁhﬂ@ition%ﬂ%ﬂgln@%ﬁﬂk&b@rﬁ{&h;ﬂk kdrdaahahd &pata and
coextensive with the openable seal line. In addition, tear tabs or tear

stri psl¥ or chrmbstsi Sepdekagnple. B PatesbNritbitb.&8ch as 30 shown in U. S
eontents of ¢ hAVRORT AT o sne Tareol Al eZavaR Fa g SRR REQEEE ai ner s,
i's that thgreasons including, inter alia, cost. An altemative to frangible valves is disclosed in
U.S. Patent Nos.: 3,950,158; 4,000.996; and 4,226,330. In these pétents, multiple
chamber containers are disclosed with a linf_: of weakness, such as a score line, which
20 breaks upon the application of pressure. _
It is also known to provide a selectively openable seal between two sheets of
- flexible thermoplastic matenial. U.S. Patent No. 4,770,2195 provides a seal line that is -
resistant to unintentional opening forces, but opens upon the application of a specific
force. ‘The container includes two sheets that form the exterior of the container and an
25 inner diaphragm sheet between the outer « 1eets. A selectably openable seal is disposed'
between one of the outer sheets and the diaphragm sheet. A perfnanent line of
securement is pre‘ferably included between the exterior sheet and the diaphragm sheet
extending substantially parallel to and coextensive with the openable seal line.
- In addition, tear tabs or tear strips for plastic packaging are also known such as
30  shownin U.S. Patent No. 2.991.000. These tear tabs can be used to provide access to the

contents of the container. However, a disadvantage with these containers is that they

t-J



16 March 2004 invol ve the use of relatlvely conpllcated ﬁbb Etures

U S. Patent No. 3,983,994 al so discloses a seal broken by puI i'ng upon tabs
| ocat ed outside the container. Another issue that nmust be considered in
constructing containers for the nedical industry is that the solutions,
and therefore the containers, often require sterilization after 5 the
manuf acture of the container and/or introduction of the solution.
Typically, the products are sterilized by steamsterilization or

aut ocl avi ng. Autocl ave sterilization can alter the thermal properties of
the film uswot\G tieorsaof fskatizgy camplicpted sebl sthusturesa U B RaiseNo. 1,968 . W aldoer s of
the contain neces I OVl nmul ti pl e chanber
cont ai ner t ﬁﬂoﬁﬁé' éqnﬁfﬂbB@P&E%HP?hE%E%QWngngS%b‘%5%F§rof wi t hst andi ng
external stressean6iieobiit BlaChuitBe BSHsiRled iMREhdbe cmaﬁ@@tfortth@nﬁsﬁal i's not
prematurely opened- Such stresses include pressure that be applied to
one or nor elrgHsifpbie that tfneéwtlcfr@rané%mﬁqu@ thm@@prmgﬂfme@e@rstm witgaatied to

Creat g sl ASEIEAGHN Bt SORURE <Blyoh MnBRion I Snesfy imbalty. b, "

strength of pidagcs @f@|stehM£HdQ§'|steﬁml s&ﬁn.@ﬁﬁ;ﬁ%r astodtavigg UAtodlavé iei1haasén ampl | ed
during sterlllzatlon As a result the seal may be too strong after the

sterilizati élﬁﬁfﬁh%@ég%al mvmpﬁmgs of the firn fupest fotfomp the chrtaiapanddby seplbeseerar at e or
open t he seﬁle %%“E Oq% gonponent s within the chanbers. It is
rel evant to no hat 5 A user of many of the nedical solutions 20

cont enpl at ed f or Ogssury, iths dcdessay @ERBYIding WSS chamtRf t@itaihdiehf@d RAL hi m or
herself. This' is partlcularl true-in the case of the container being

used t ol@onbeivaersthel chambersiiseappble gﬁwhsmﬁ@afe&err@bﬂm@ﬁérwoumf:raqi ysnogmal
Peri t oneal ﬂé %![ sg Iha? th%lge Zlﬁshae ?r%:tx{at\{x?eéﬂgéegg % hts[rg%eé i 1’?&? ?r)flzssuge gl al ysis

by which a p Hé%t havi ng age ase essen hi m or

hersel f by aRlbeaghlicoi tcsérerolr ﬂ@remha;hﬁsat $rofQ fot ek @Nste, AqheVink HERST Rid@bntaiay .
However:; patients 25 undergoing' dialysis tend to be elderly, often also

di abeti c, qubwm@yé@if@ntal am9aping ghoe HAL-i aI weakness and di mi ni shed
dexterity. ' Ther gf QL& &ﬁﬂcm %Faﬁgé ﬁ% sngﬁﬁ§§ﬁéf ghﬁ%ak? @Ren the

seal between chanbers Be Gaf nor rma %andllng
and a cestaite arsgt obfheagal @xprﬁaﬂj/ m@sdsles ag a H6ilt BOthes Beal lappliedaguring be

difficult for _such a patient to readily break when required to do so:
sterilization. As a result the seal may be too strong after the sterilization process making
it difficult for the end user to separate or open the seal to combine the components within
the chambers:
It is relevant to note that the end user of many of the medical solutions
20  contemplated for use with the present invention is often the patient him or herself. This™
s particularly true in'the case of the container being used to contain and administer
‘solutions for peritoneal dialysis. Peritoneal dialysis is an alternative method to traditional
" hemodialysis by which a patient having end stage renal disease essentially treats him or
herself by self-administering dialysis solations a few times €ach day. However; patients
25  undergoing dialysis tend to be elderly, often also ‘diabetic, with poor eyesight and
substantial .'w‘ea‘knf_:ss' and diminished dexterity. Therefore, it is crucial that the force
required to open the seal between chambers be carefully controlled to withstand normal
handling and a certain amount of accidental jostling, yet not so great as to be difficult for
such a patient to readxly break when required to do so.-

30 U.S. Patent No. 5,577,369 discloses a flexible container including a plurality oﬁ

intemnal compartments separated by a seal. At least the seal region is constructed from

(3]



30 U.S. Patent No. 5,577,369 discloses a flexible contai ‘fﬁe!ﬁaﬁlcﬂ(‘éﬂﬁgi ng a
plurality of internal conpartnents separated by a seal. Al least the seal
region is constructed from3 16 March 2004 a filmthat conprises at | east
two | ayers, one of which is RF-responsive and the other |aver, the inner

| ayer, being non RF-responsive. The RF-responsive |laver, in response to RF
energy heats the non RF-responsive interior |laver to forma peel abl e sea]
that is defined by a bonding between the non RF-responsive |ayers that

define the i r Lher, S Patent,.No. 5,.209.347 di scl oses
an internal ame}glrlhgt;%ﬂp({%%teaa{iq%g %Oal\%%gsj 0;14[6%If(gl}%"scﬁ1 A \&E’rﬁﬁ?ﬁ%‘eer T Re ol et vel y
openabl e seadyvet.itheinha ipyedMietirthondRIneR b el Whe RiFe@ERLe 12FBL &1 degbonsd he

sel ectively openable seal line is resistant to unintentional opening but
opens upon ﬂ%gfa?ﬁﬁqsw&laftﬁéww%F-geﬁ@@rswednqea@rcleyer1@fosummmb©seamﬁatnwvmﬂ ON
The present g i i.qd i ] i S t.lon .contai ne as wel |
as net hods d%fgﬁég%r?u g@%‘ %‘\f{%hgg&stg%§%gesggr%%%?%gﬁgh%fj el?rﬁégep'f' eEltg,lh(ffrt,?"nvent i on
i nclude at keasier.t wo chanbers. The container is specifically designed for
housi ng nmedi cal solutions alt hou%h it can house other solutions and be
used for other phkpdaiest Na.5.208. 3R disclopes aniinierapl teariesdiFontaner havicpattiedsher i s
provi ded by.,{, ent J i I8 . defined, .at |least in
bart. by a P SAREIEC celUE PenabiatRl Bl o iR Sl i S anfe of
contai ner i nekarihbs Tat stleastlyt wensilashe line $epsicaied, unaltedtisadtopefinpdut , by a
peel abl e seal. The filmincludes a sealant |ayer exhibiting a binodal
thermal  beRBSASOPOR tiePpplicstion pba spegicdare- i s a permanent seal and the

peel abl e seal can be opened. 20 In an enbodi ment, the seal ant | ayer

i ncl udes different polypropyl ene grades having different nelting
tenperat@res. In an enbodi MUMMARY O THETSVESIOaN outer |ayer including
pol ypropyl ene, a__.core |ayer including polyanide and a seal ant | ayer

i nci udi ng pol ypr &pyPrestat inventign PERYidsgiimared mrdiclisplvdian catwmineraks ehavi or i s
such that a. N enper.atur.e of at least 5 C
gr eat er thaﬁgﬁ)g?%ge gﬁfﬁg{msﬂé%a.&%l gh‘g%&ngﬁ%%%?ﬁ%ﬁr%fl {1‘5""?&%‘? %Pﬁ? ﬁvgﬁ

i ncl udes potwptipybeeneThndodtiinaas sheificallgrisibyedofol 16dsmy @B@cal solutions

although it can house other solutions and be used for other purposes.

15 To this end, in an embodiment, a container is provided by the present invention
comprising a body defined, at least ih part, by a film, the body including at least one
permanent seal. The contamer includes at least two chambers separated, at least in part,
by a peelable seal. The film includes a sealant layer exhibiting 2 bimodal thermal
‘behavior such that the side seal is a permanent seal and the peelable seal can be opened.

20 In an embodiment, the sealant layer includes different polypropylene grades
_having different melting temperatures. J : -

In an embodiment, the film includes an outer layer including polypropylene, a
.core layer including polyamide, .and a sealant layer including polypropylene.
In an embodiment, the bimodal thermal behavior is such that 2 permanent seal is

25 created at a temperature of at least 5°C greater than the peelable seal.

In an erﬁbodimcm, ‘the sealant layer includes polypropylene and linear low
density polyethylene.
In an embodiment, the container includes a first area defined, in part, by a

peeiableseal. The first area is designed to separate upon an application of a sufficient),

('S
o

fluid pressure. In a further embodiment. the first area is coupled to a tube. .

4



In an enbodi nent, the cont ai ner |ncI udes a fr rst area delfr §rg bﬁ' part by
h 2004

a peelable seal- The first, area is designed to separate uponTan

applicatioon of a sufficient' 30 fluid pressure. In a further enbodi nent,

the first area is coupled to a tube 4 16 March 2004 I n anot her enbodi nent

of the present invention a container is provided including at |east one

peri pher al {naa glgt se and _defining at |east two chanbers having

t her ebet ween e “E%Pfﬂ‘?ri’ées%rﬁ"ﬁlﬂ‘é‘h ajcgniggsis previded ingluedingzfst i n

part, frREtané pér[ﬂhéﬁmdnﬁﬁéﬁgse%ﬂancﬁdgﬁﬁfn@adlt 1daERH cftah%er vh}[éqtﬁera;kt\g& er

surface of the cont ai ner; the external | ayer 1ncl ypr opyl ene
pol yner s@ Pesighle s¢ah Thecsonpbaingt as eQnsugted; ait leaginip pars é@llmntﬁmagnmpnshgtandef i nes,

at | eastydhatP@dr ma;t}aﬁﬂtseﬁre erue;sgtlff 8%f<tt.e %Qﬁﬁﬁgﬁ tsatm%r ied r‘g]t‘%b' e seal,

and the permanent se sea |'ayer ex ar mal
pr oper t ypolypropifensirobaians e filh éndhwlee alcageelayemmdmjmlapblayarﬁmi @efiten, &n

mbod | | yet h
an omboa mei DAt RE Tl B of O b, S FRH0E Rt B el L Lo
that a 'ﬁhrsmlaﬁrthyesadhbﬁmgabmﬂekihamaapmpﬁger ature of at |east 5C greater

t han t he tenpﬁrature at chlthebr@ IabIe seal is created. In an
enbodi nent gnembpdigent, iy epre; layer espQJyamide-ct hyl ene- but yl ene- st yr ene

(SEBS). In amnemambmm, ﬂrerseamadyaﬂﬁmlhaésqmemsweﬁ'&?x agg/th?yshérgt elt yzggm to
o1 O abou

0,
about 80% by vver pro yl ene (PP): approxi mat Yo by
wei ght |ineari® %gl@ g‘ﬂ?’ ré'ﬁzzb%l}_aEEPE t eéﬁﬁ?@)@ﬁif?&t@“yh@%ﬂo about

25% by VﬁrﬁmenﬁEeEaﬁséeaté’dﬁwteBﬁk %I}P Rk 5oENGeat cl;udes:
approxinately 45 r:) 8r0% by wei grat po ;propy e%e %S%?rg%er%atg% tln%/%to 15%

by wei ghvhich fhepeclptdqpaabissteatedpol yet hyl ene, approxi mately 0% to about 25%
by wei ght SE , 09 ht . of EVA. In an
N i m%&(ﬂfﬁﬂgﬁ Eﬁleg@&lﬂt ygr hud %%Héast {%X?%nec})mﬁl esﬂ?en&r ades of

~-enbodi nent e seal ant Tayer incrudes a
pol yprop()?iEBﬁh t hat have di fferent rrel ting points. In a str I I further
embodi nent ofy the rogsen | nven tainer is | el udi ng at

Joly n
| east one perrranee per ﬁ"éer%ff‘ Yéfdﬂﬂ“%éftﬂt’%mattly a{etOt t@rfa ers
havi ng tweiglelyetypegylcae GRR) qk}ir&xiﬁﬁ&ly 5%he bORtFYNBY wesch€ BRGH 646 deskicyat | east

in part, poflyea:mlene (LLDPE}); approximately 0% to about 25% by weight SEBS.

In a further embodiment, the sealant layer includes: approximately 45 to 80% by
weight polypropylene; approximately 5% to 15% by weight linear low density polyethylene,
approximately 0% to about 25% by weight SEBS, and approximately 0 to about 20% by
weight of EVA.

In an embodiment, the sealant layer includes at least two different grades of
polypropylene that have different melting points.

. In a still further embodiment of the present invention, a container is provided
including at least one permanent peripheral seal and defining at least two chambers
baving therebetween a peelable seal. The container is constructed, at least in part, from
a film comprising: an external layer that defines an outer surface of the container, the
external layer including polypropylene; a core layer including polyamide: and a sealant layer
that defines, at least i m part, an interior surface of the container, the peelable seal, and the
Vpcrmanent seal. The sealant layer haying a bimodal thermal property and including

polypropylene, linear low density polyethylene styrene-ethylene-butylene-styrene (SEBS)
and EVA.



a fllntconpr|5|ng an external Iayer that deflnes an O“H%rzﬁﬂﬁﬁﬁ&F of the
contai ner, the external layer including polypropylene; a coreTayer

i ncl udi ng pol yam de: and a seal ant |ayer that defines, at least in part,
an interior surface of the container, the peel able seal, and the pernmanent
seal . The seal ant | ayer haying a binodal thermal property and including

pol ypropyl ene, linear | ow density pol yethyl ene

styrene- et hyl ene- butyI ene-styrene (SEBS) and EVA. 5 16 March 2004 In vet
anot her errbodl ent invention. a container rovi ded

i ncl udi ng at ’é‘t‘e %Olg%reﬁﬁ’r?éﬁ'fe“él géhesﬁ‘ﬁfe“ét‘f&eﬂté‘t't ﬂlcr?ﬁmé{ter [eB® 1dedo

chanbers hamm@inb he [&Q%@?@Hmﬁqeﬂeﬁ&@@a?arﬁﬁ&lfmnt% l&larttt%' dShbkiS 1GORAST ruct ed,
at least in part.” froma film conprising: an éxternal |ayer that defines

an out er suhfrglestwedn 4 prelablgrseali Fbr conthiperis censtratied at kyain pmlfwﬂn ngim

ol ypropyl ene; .a _core : a.seal ant | ayer at defines, at least in
Bar%/p alr[t)yl nﬁoappﬁlpbs%refigg}g%‘y eratﬁag dEBRgs A Pufer sy Bt F SBItaIngTe Hi€ exigrpalt he

per manest Sg@dr inchiding wﬁﬁﬁileﬁéﬁ%&ehﬁ}\’ér%daa LhiIRd@ er Hﬂ?ﬁé}mes Rt ﬁa? iy and
i ncl udi ng pol ypropyl ene having at |east two grades having a different

mel ting poipatt. an intefigr wrfacedhf &t cagnire, thhgeq&abétsmt amml\heptzmmnemtcseqdr deede an
i nproved rredlc cont.ai ner, for rou5| n sol 4“(1)ns er . advant age

of the presSH™ kﬁ’\%%t M i0ode) herma) Rapet nzg\ﬂ/“i“‘i'i’ 369'3”?}'9@’ F’i‘F WP T uct i ng

fl exi bl e magisEdto @rgags%ﬂgggd,fmgﬁmmﬁdﬁ@ﬁt age of the present invention is
to provide an |rrproved seal for creating multi-conpartnented nedical

cont ai ner s 15 $tid #n adwentage obtheapipsant agentdn tchproprlesrimpronednhedicali s t o
provid contai ner for housing two solutions in

" separ at8 %n%) hgﬁbg“ﬁl%to?%fgﬂ ‘be ‘m xed together, prior to use, in the

cont ai ner. Fur t iefurthdfd@einads Gidfe Hhsdad frRh@SEEto f;revi%@h'n@ti} il hPuRrigvi de an
i nproved nethod for manuf acturi ng nedi cal containers. 20 Furthernore, an

advant age cbnitietipg Beeble medigehtontangrs to provi de an i nproved nethod for
maki ng a peel abl,e seal nd_ot her features of. the.prese | pventi on

t
as well as advaﬁstng 33 afl‘haélggﬁf)fﬁﬁrpée%gt IR 15 19 RIRYAD AN WRTPVEeSeabPar ent
from the fetdaiig A Apdr@ibnERTHEdiRN botainkrst he

15 _ Still further an advantage of the present invention is to provide an improved
medical container for housing two solutions in separate compaﬁménts that can be mixed
together, prior to use, in the container.

Further, an advantage of the present invention is to provide an improved method
for manufacturing medical containers.

20 Furthermore, an advantage of the present inventior}. is to provide an improved
method for making a peelable seal.

/ : :
These and other features of the present invention as well as advantages thereof -

~are set forth in and/or will be apparent from the following detailed description of the

presently preferred embodiments and accompanying drawings.

25 BRIEF DESCRIPTION OF THE DRAWINGS
' - Figure | iilustrates a perspective view of the front side of an embodiment of a
multi-chambered container of the present invention.

- Figure 2 illustrates a cross sectional view of an embodiment of the film of the

present invention. [



.presently preferred enbodl ment s and accorrpanyl ng dr awi ngw 2R 2B EF
DESCRI PTI ON OF THE DRAW NGS Fi gure 1 illustrates a perspectl ve Vview of the
front side of an enbodinent of a nulti-chanbered container of the present
invention. Figure 2 illustrates a cross sectional view of an enbodi nent of
the filmof the present invention. 6 16 March 2004 Figure 3 provides a
digital scanning calorinetry thernogramillustrating the seal strength
versus sealing tenperature of the sealant |aver of an enbodi nent of the
filmof the present invention. Figure 4 illustrates a cross sectional view
of anot her enbodFigeret3 prbviﬂfhadieiaitmhtoaﬁninsﬁczﬂckrﬁnmfeseembeﬂamviﬂmimﬁ\g theisgdir es 5( a)
and 5(b) res ecli1| vel Iustrate an. enbodi nent of a of
manuf act ur i " 65'@1"%593 SEAPealE "Efeﬁ‘f?}ﬁ?‘l‘éﬁ‘fer%%ﬂ er&‘éqdﬁ'ge'éﬁf&?ﬁ'ﬂmlq{ent of
the film oflheb{:@emg@%ﬂgnl nvention Figure 6 illustrates graphically peel
strength versus tenperature of an 10 enbodi nent of the seal |aver of the
present inventi CfIgUﬁI‘QIUBBTBYESIH|dFQ$E¢CabEﬁ vgragiinotkt smipeiéhes of §Rgih ofer sus
tenperature, of an i ment of the seal. | aver of the present invention.
Figure S i |‘|hﬁ§fe;5‘5‘1té§"e§'}‘8‘bh| cal ly peel strength versus tenperature of an

enbodi ment of t hegealsd)anarsef re%;ke%upaf%m&raae%emmm&%f@ ButhGa 2

illustrates graphically peel strength versus tenperature of an r?tgod ment
of the seal mimyfanturif apivelapleesat md 4 panmatdnd seaFugng n diibddithers bf thie€8mafot her
enbodi nent %f the cont ai ner of the present invention. 20 DETAI LED

DESCRI PTI ON"©R =NTLY PREFERRED EMBCDI MENTS The present invention

rel ates general |Eﬁg_|§r@ 6ONhRHrREY SrdphicallP UstleD StrBRHh C¥rsus temperature of an

10 embodiment of the seal layer of the present invention.
Figure 7 illustrates graphically peel strength \-'ersus. ternperature of an
embodiment of the seal laver of the present invention.
Figure 3 illustrates graphically pee! strength versus temperawre of an
embodiment of the seal layer of the present invention.
15 Figure O illustrates graphically peel strength versus temperature of an
embodiment of the seal layer of the present invention. -
Figure 10 illustrates another embodiment of the container of the present

mvention.

DETAILED DESCRIPTION OF THE
, 20 : PRESENTLY PREFERRED EMBODIMENTS
The present invention relates generally to contair;ers for housing medical
solutions. As noted previously, however, the container of the present invention can b-e
used for housing other types of products.

* Referring now to Figure 1, illustrated generally is an embodiment of a multi-

25  chambered conta\iher 10 of the present invention. Although as illustrated the container

includes two chambers 12 and 14, more than two chambers can be provided. The

chambers 12 and 14 are designed for the separate storage of substances and/or solutions.

A peelable seal 16 is provided between the chamber 12 and 14. Of course, if additional
chambers are provided, additional peelable seals can be provided. o '

30 In the illustrated embodiment. the container 10 is formed from a flexible sheet of



solutions. As noted previously, however, the container qgf M%@h%@ent

i nvention can be used for housing other types of products. Referring nowto
Figure 1, illustrated generally is an enbodinent of a nmulti- 25 chanbered
contai ner 10 of the present invention. Although as illustrated the

contai ner includes two chanbers '12 and 14, nore than two chanbers can be
provi ded. The chanbers 12 and 14 are designed for the separate storage of
substances and/or solutions. - A peelable seal ' 16 is provided between the
chamber 12 and 14. O course, if additional chanbers are provided,

addi ti onal mesicabiihe cerlaingr thmay e Provddedn w@sheatsti ditin|thatsre ke skaled

enbodi nent, .t he, cont ai ner,-10.i.s .f.orned fron flexipble sheet of 7 16 March
2004 pl ast 1 AiREP A O 109 sl R R st s BaMaBee  GmeisPm ¢ b

are heat sa!fBfnedframngwebof filneAQRS dvidandEealtd alonBd thrde/sil &S PAfhAM e Yok
However. the container 10 can also be forned froma web of filmfolded

_over and sdafsEdt BVIRIGN the eentainerds formgd digama mubi-tawer filpy disstedibaleent i on, t he
container is for . d-layer .fil | SCUSS elow. 5 In, the
i |l ust r§t ed embodi rrelfr% S?ﬁi{e%‘%g%ée]e B's“‘% O?hleFtﬁlg}égi tse edd?ﬂ‘ Sgeﬁ' SHSSGIeE seal ed

about the psobihe pyrighent dfehCavntand?a0 al Odgat 160035 bhd 173 A gedlapRidallg. A
peel abl e seal 16 is provided between the sheets of . filmto formthe
chanbers 12s arpgided befwgen theshecss ¢l metetfodn therphampers 128nd [4-.ustrated in Fig. i

. at an end of theIn%%?éf?t&%iﬁé’mvaot%hrﬁélﬂgka?isoiﬂggttatg ini 3 A Ii'l%lg(g (Pf ‘%?""ﬁ%g‘%glﬁl port

22 provides conmuni‘catl rnterior of cha d be

| ocat ed at AmypuRppoOpRLRiiap@vided.atihe futifarGRnt 21 Rekidd conthanie@idn widh &RN
i nclude a suitabl e nenbrane covering which can be pierced by, for exanple,
a cannuifa drtegogfickantsr 1abupenildbaiocaied yriny eppropmiale logatianes @adiner dhal

b ' Ly. 3 h . 12.0F, : |, 16 |
opencd. to PR abaT SRR, 4 RAE e e GBR e 1l srR B Rt ot

bott om end exkmpleea €ondlabnedpikkdfan admibistiahseaet.t Vil biddws@akiSnad ubstdcesand 27
whi ch communi cate with the interior of chanber 14. These ports allow fluid

to be addedobsatarecaiyadautto rhambeyrl2 asrense sealll6 isoneged frlsdongmer tont ai ner

10,01 SPer o AR ATl BAED A35s e TR 20

or spi ke ofthaa tetthidr Pbsd 23 L6 CahdeBTt whi2ld) cdrmumichtehethagp frRericr o€ Bhdnftat 1pOrt s

such as 22 T%lrége ggrtg g]lrouf }hlﬁlditc? %é ta(ri](?edctg r:lt]é':l i:l?a%be%?cl,aorr?once seal 16 is opened, to
contaiper 10 or dispersed to a patient therefrom. The ports 23, 25, and 27 can also
include a membrane (not shown) that is pierced by, for example, the cannula or spike of
an administration act.

20 It will be appreciated that ports such as 22 and 23 for filling the container 10 are
niot a re;uirement of the invention. Depending on the method employed to manufacture
the cont iiners, fili pofts may not be necessary at all. For example, if the containers are

: td be manufact_uréd from a continuous roll of plastic film, the film could be folded
lengthwise, a ﬁrsf permanent seal created, the first compartment filled with s.ol_ution, then

25 - apeelable seal created, a second compariment filled, a permanent seal created, and so on.

. Pursuant ‘to the present inventibn, a novel peelable seal 16 is provided. The
~ container 10 and thus the peelable seal 16 is provided by utilizing films that include a
novel sealant layer. The sealant layer allows both a peelable and permanent seal to be

- created. Thus, the permanent side seals 11. 13. 15, and-17 as well as the peelable seal 16 h

3¢ can be created from the same layer of film.



not a requirenent of the invention. Depending on the neq@qﬂ“anggyed to
manuf acture :the cont liners, fill ports nmay not be necessary at all. For
exanple, if the containers are to be nmanufactured froma continuous rol
of plastic film the film could be folded Iengthwi se, a first pernanent
seal created, the first conpartnment filled with solution, then 25 a
peel abl e seal created, a second conpartnent filled, a permanent seal
created, and so on. . Pursuant to the present invention, a novel peelable
seal 16 is provided. The container 10 and thus the peelable seal 16 is
provi ded by util iRdfagngid Fisuisati embbdisteniaf iiroviel 3GeRhapiesdrayentiohie
seal ant | ayer, all ows both a peel abl e and permanent seal to be created.
Thus, the pelllh%émﬁﬁt The Bgn A5 plisyared ipgrosy-secugmand inglugdes aplspt thaee loyees el abl e
seal 16 30 ¢ . 1§ £ m 16 March 2004
Ref erring td"%?g§§é9§§9§ﬁqgﬁkgﬁ}%£ﬁ¥§gfmﬁk@*ﬁp?ﬂﬁgﬁi%ﬁ4€%gmg@ggrﬁ@er
i nvention i sindilhyanSErdzfieek th¥ sealdrit laneB01r theiilthdustedaintsbdirert! @8 SayeRCht on and

includes .at least three |avers 32, =34 and 36. Laver 36 defines an exterior
of the cont aCHEF REEheLRyde lavergidd a0 2 core layer and |aver 32 defines

the seal ant | ayerppeldtfiGadd by I I rs.are.secured
together by tie lavers %gmgig igﬁﬁ#ﬁgléggﬁgﬁ °P§§£%h§5”%¥§$§15¥'énF%yer

havi ng bi nodatbodimemehe frahaviaper.32Icomprisesadonposiaod that RensRdtoanthelsayer 32
conprises-a_coqggiitaﬁp that is_made fromthe .sape material but different
grades of ndPdF7a U ifferent grades ghpgterial, 1gAhis rgae: Hoth cmbqdimentathasealany | aver
32 is a bl engyof3dif f.epRRE JT04iYR Vi g, i nt el ting

t enper at ures duéjré ?heLr tacf?c%ﬁ§¥gﬁ?$g?%ﬁ€§§?ﬂ£,%ﬁﬁkgﬁﬁéﬁﬁgﬂgﬂgggandom
copol yn8f caempsaturdsoduesrahpt ecticity diffeestbexd i~mbidh, ethjlghe emyisiaddpbRener

pol ypr opyl ene pol rs are. used. Hi gh crystalline pol ypropyl ene pol yners
have a high Cﬁﬁigf"r §F EXALG 4R g embodyngptehig FVS@H@EWQB*M%‘%H@@WW@ is
above a 140GgseAddiibh Qp@tdivhe bl el Rk , r ' ange. 15
Preferably, éaditfonarly tﬁéésggﬁgﬁt |§§£§e§§¥,ﬁgfﬂ%@;ﬁgwh%?éﬁgﬁgpé ous

pol ypr opy! erpeefeviablly tie melling egptretupes abavea IHOVERr Atdidonall3 Ofese Phiysnekshaee

mel ti ng point coqu. ior exanpl e, be due to this second grade of

pol ypr opy! e B GHBS "8G ror phous/ | ess crystal line in character than the

first gnade of pPeryRRERY!8FGAIRIRel falant layer 32 includes a more amorphous

_ polypropylene with a melting temperature lower than 130°C. This lower melting point

could, for example, be due to this second grade of polypropylene being more

“amorphous/less crystalline in character than the first grade of polypropylene grade in
layer 32.

20 Using such matetials. a peelable seal 16 can be made by melting the two opposing

sealant layers 32 of the container 10 together whenever a peelable seal is desired at a

~ temperature of for example between approximately 125°C and 129°C. A permanent seal

can be created by melting the two sealant layers 32 together at a temperature of above

135°C. Thus, the same sealant layer 32 can create both the permanent side seals and the

" peelable seals by merely forming each seal within a different temperature range. A

™~
wh

variety of diffe‘rent sealing techniques can be used to make such"seals including heat
3 sealing, impulse sealing, and sonic sealing.
In this embodiment of the sealant layer 32, the peelable seal 16 is created due to
‘a fusion of only the more amorphous low melting remperature polypropylene contained
30 in the opposing sealant, side layer 32. Only these polymers participate in the resultant’

adhesion. By varying the composition of the sealant layer 32, one should be able to

9



laver 32. 20 Using such nmaterials. a peelable seal 16 cap s g%g§4by
nelting the two opposing sealant |layers 32 of the container 1 oget her
whenever a peelable seal is desired at a tenperature of for exanple

bet ween approxi mately 125C and 129C. A pernmanent seal can be created by
melting the two seal ant |ayers 32 together at a tenperature of above 135
C_ Thus, the sane sealant |ayer 32 can create both the pernanent side seals
and the 25 ' peelable seals by nmerely form ng each seal within a different

tenperature range. ,A yarie f different sealing techniques can be used to
make such s‘éeéﬁ’rgg’i‘%télaﬁﬁeﬁ’ﬁnﬁw%ﬁfmé %W’F%@a?blff #Pet-se sealing, and sonic sealing.
In this enbodi meRéfe@inglib®ighRA aNiqil2¥&! ﬁg’caI}ohﬁ]eﬁg%cmbgraﬁqghlu%ﬁat'ea creat ed
due to a fusion of only the nore anorp ofis Tow nelting tenperature

pol ypr opyl ehi@s cberraigrren de@Onstmates ibe dppodal ngehseal afitmataide of ajyeprédant Ol y

t hese pol yners artr'bcimpat.eI in the resyltant' adhesion. By varying the
conposi t i on'"¥FHe 188 BalHAls Wepemeassred fya comynergialdigitdl seanninggologimpterch 2004

deterni ne thauadbeshoncheslict fle thEaRi6h SIS0l & ANGSSy BBIALELALE 1 oure

3, adigital scanning calorinetry thernogrami s i ed.
t her nogr am metmoal stas attewtttdte abirshbdating bedavfrom 3GTC weRetd ad 2°0fmihhe@oidesent

i nvention. The ial s,.were neasured by a comrercial digital scanning
col ori met er %Vrh&z#%é}b?telsq ﬁ%ﬂ‘\"ﬁ/@?‘f%@?l %H@é?eatsh@m&%'s’i"@%‘éﬁm?fgoﬁsg athprd |
measuri ng taHARten fhm I JrBESIC 3l o yH M t Bl i ng
cycle, from 38 tsoPZZOI?: at @ZE)C/ %n@i\d at:ggllaéeﬁ%dmné ?gatstgo(‘f?é{ n&%%&?rrgn&?fv and

finally theompassgmending refgrsncearried out in a third heating step from 30C

to 250C at 20C/ m,n. The heat. fl qw.i.s nmeasured by conparison with a
referenfe. 10 Th e@ﬂ%S%PWB‘rﬂf ﬂlfffafrﬁg“sf“iaf Ip 1&9&1‘5?‘@8“@?%0#?3@[?2’@325 thefcl udes

an outer | aygfpridbs [.Igd']?ﬁropﬂ&ﬁprfi §@§3y9103$’i9Q%Yeld%ﬁxéegﬁ‘tﬁlcih%t%r?é’%F 388nd fiye! OCat ed

between the outer |ayer 36 and thé core |aver ayer may be
pol ypr opy! exee igyeafé.edhatel laves 3&mhy b paeprofiieicgnafied ialaiesmh3drideyTheeogol yanm de

G SN R MR I AT NERTING CHT R
15 graft ed wal&d © wedayehtiisR: 3PpRieiAPhtizidd ot BE 1yBYRS o 3R 1HaShyRendi gher
nelting tenperature than the internal
15  grafted maleic anhydride. :
| A Preferably, the outer layer 36 has a higher melting temperature than the internal
layers of the film 30 1n order to avoid adhesion during the sterilization process. This also
prevents adhesion of the sealing die to the outer layer should heat seal dies be used to
create the seals. |
20 The core layer 34 of the film 30 should provide good mechanical and diffusion
properties. The core layer 34 should maintain these properties eveﬁ at temperatures up
to 200”C, which is much greater than the sealing temperlaturcs. -
_ Referring now to Figure 4, anbthe_:; embodiment of the film 41 is illustrated. In
- this embodiment, the sealang layer 42 comprises polypropylene and linear low density
25 polyethylene. In a preferred embodimer t, the layer 42 comprises approximgtcly,_TO% by
' weight polypropylene (PF). Polypropylene is a semi-crystalline. polyolefin with 2
melting point bet‘ween 126°C and 170°C (depending on the crystatlinity of the material).
It is most desirable that the polypropylenc has a continuous phase, therefore, in a
preferred embodiment the concentration should be at jeast approximately 60% by weight.
30 . The sealant layer 42 also preferably includes linear l.ow density polyethylene.

Preferably in an embodiment, the sealant layer 42 comprises approximately 10% linear

10



| ayers of the film30 in order to avoid adhesion during 1t6|‘hﬁar%ﬁ%bii zation
process. This also prevents adhesion of the sealing die to the outer |ayer
shoul d heat seal dies. be used to create the seals. 20 The core | ayer 34 of
the film 30 should provide good nechani cal and diffusion properties. The
core layer 34 should maintain these properties even at tenperatures up to
200'"' C, which is nmuch greater than the sealing tenperatures. Referring now
to Figure 4, another enbodiment of the film4l is illustrated. In this,
enbodi nent, the seal ant |ayer 42 conprises pol ypropyl ene and |inear |ow
density 25 polyethylene. |In afier goheiheaedinine poherdpalese nbXsonpri ses -
appr oxi mat eloy d%%%ﬁ'?ﬁ@?‘&ﬁ? {Lgbﬁ/%r pf/igg?]e PP). Pol proﬁyl ene is.a

seni - cryst alLi pe..pRwdhaf polystiylenais axetni-crygfalbios nelvpletnwyd APFEEERN 1700

(depending on the crystallinity of _th [l - | SrafiOslanglgs babl e t hat
t he pol ypr opstiveereappessimately 07 oS %‘n§§g‘% E?l‘ésr%gnoz} éeofnmlér%ma plrl ef erred

enbodi nent the concent.rat | Qeicpt | east approxi mately 60% by

wei ght. 30 Tﬁ‘éveg%é?péﬁlnﬁa%bgga@ggﬁg% plr@;ferabl i ncl udes |inear, ] ow density
pol yethykene.'  Prehepatiessifyponrihgithoti thesralant erkeAlaSVP 598 %S Eonpri ses
approximately 10%linear 10 16 March 2004.l.ow. L ¥adiQl &kRYVbeRgo{ LLDPE)
by wei ght dilepemsding peint teanpePHPsisys e’oll}é{mrr?gsm%'%m;ai near 1I (G)i\illv ﬂgensi ty
pol yethyl ene is a senjrctystallibneRghy@rtienoniitdar bwnadrsitngoly ne pet ween
appr oxi natel%f“?obalﬁl?%n%ﬁ‘a@ﬁb@h (I?JISII rcimbe usae_d in a concentration ranging from
bet ween “appripi s @k hobilignehd Lofpisibilitg ofthe diserrdmbase PERF '?ef_)e/r e

el 11 g poi nt  t han apemyesmey Bh s-gides 46 el & ei"i{f“ﬁ*eel’ﬁ?f}%gé“’eﬁﬁi mal
behavior, of the bl end. § Eghby SEmSriphuibock kepodoner Inohisiegaehr | ow
density Ybl Mﬁ%‘%ﬁ@enﬁbﬁ%‘%ﬁ?gﬁe rm)l:{)_i lity and conpati,bi.| ittié Ofi.Lhe

di sper sed ph@sgmpREa PuBseena blretietryldpb-oniienp soRgl VBRI AT KR YT 28 al ant

| ayer al so includes approxi mately 20%.b L0t b8k acts as a thermoplastic
styrene- et hyEMEﬂb@NW%ﬁe‘S@yﬁ‘rlﬁ%"e(‘SE ?%%E%g T8 €T i bl ock copol yner- 1In

this regard, it conpri DOl Y SEMRENR abdudth0°er fysherld bb teptene deptty ner
bl ock/ pol yst?‘f’% erﬁ]r};g‘c%%ﬁérgﬁgfﬁne- butyl ene is an %I as#gy Cw mﬁ CAp! ete
triblock act ?hgs,,ha«ith hendeaphtist ibetweeh apprerErisly PHOA8E T &#1i°g” T 8mper at ure at
about 100C_ It should be the secand .di rs&d, cahases iwwiRosiincendnr at i ons
bet ween a&ppr enosbsirtne PRATacter 0 Hgg, {11 8% 5@90\%? ‘gfh?‘." The
" temperatures above the softening point.
It should be noted in the above embodiment that ultra low density polyethylene

(ULDPE) can be used in the same concentration as a replacement either in whole or in

part for linear low density polyethylene and ethylene vinyl acetate could be added to
20 improve scalability properties.

' : A priﬁcipal of this embodiment of the peelable seal is that at low seal temperature

42 behaves as a solid. -Referming to Figures

(i.e., peel seal temperdtu're) the sealant layer

:5-(.2.1) and 5(b), the sealing of two sealant layers 42 and 42' together -is iltustrated.
| Spe;:ifically a peelablc seal 43 and a permeant seal 45 are illustrated as bemg produced.
25 ~ Referring speciﬁcally' to Figure 5(a), when the sea]ax}t layers 42 and 42" are heafted
| only the dispersed pﬁase is liquid. Therefore, the adhesion occurs just at those ponts
fnakiﬂg bridges 50 and 52 between the seal 43 of two layers of film 42 and 42. The

peelable séél‘s 43 strength is proportional to the number of those bridges. So the peelable

séal‘s 43 strength is governed not only by the composition of the sealant layer 42 and 42,

30  but also by the microstructure and so by the thermal and mechanical history of the

. , o
rthermore, because sterilization 1s conducted at a low temperature (€.8

rriatured. Fu

11



15 enul sion character of this triblock copol yner producqghﬁgbpgbgpbility
even. at tenperatures above the softening point It should be noted in the
above enbodi nent that ultra | ow density pol yethylene (ULDPE) can be used
in the sane concentration as a replacenent either in whole or in part for
i near | ow density pol yethyl ene and et hyl ene vinyl acetate could be added
to 210 inprove scalability properties. A principal of this enbodi nent of
the peelable seal is that at | ow seal tenperature (i.e., peel sea
tenperature) the sealant | ayer 42 behaves as a solid. Referring to Figures

- 5(a) and Bpfapxinideydeatdnge efaldnhysesd a4 apebid 4RerdMinddschRgrRiher is
illustrated. Specifically a peelable seal 43 and a perneant seal 45 are

i |1 ust r at ed9a8nHEFSETIHEB RO EERFESSISARETEh Hiermbeng pidiarhstionef Hiqpgakng (a) |
when the se t layers 42 and 42' are heated only the dispersed phase is
i quid. Theretore, the adhesion occurs just at.those points naking bridges

50 and 52 bet weeRefehtngze Rlgud3(9f at hitthed tayipérauak, the dealadiday@ih2dad 42 Ea&
peel abl-e_seal 's 43 st rer%glt, h is proportional to the nunber of those bridges.
So the peel Aphaye agyisrous g lepding iprsrons injerpiking and Srrmatignyofinysepbres beadposi ti on

of the seal %Hfsﬂr@rﬁﬁésé‘ﬁerﬁﬂgerﬂil??h@‘l but also by the mcrostructure and so
an c

by the therm nmechani ca Istory of the matured. Furthernore, because

sterilization isThosdlnatlegkr a2 pavidesa teanfanodblsySefewlh a blatch 2Mas 6tpe004
approxi matel y 120C) the seal ant |ayer 42 and 42' are solid, there is no
vi scous f| off2labty R5tVeRe WPERImMatsiit} 1nCppbeys 135 §u#dng serond nlatear af xi ng

and  of mat | gl fiherk BEIBARY.| Tt 1iBEAy ARG HEL LAY IR Gl Foc?ihe) dHhysthaner

‘tenperature e seal a yers 42 an i'scous fluid
| eadi ngl® o sil¢ ohgplasticérenind maybendompatiiliraan of a seal ing bead. This
-produces a per mapent selal 45, The seal ant | ayer 42 provides a real binodal
system with a pPYt¥ERCLEREPE 2ok limieEan.Haiptey of drepierenappesiamend| y 110C

to about 123G angl.2.P&HPNA t.gau of permanent sealability. The |inear
| ow density pé@efh?l ene (h?ég%I y anor phous) plays the 10 role of a

pl asticizer and Bearyde docbnpati bilizer. By way of exanple, a not

limtation, exanPI ﬁs of the pre en} inventjon and testing thereof will now
be given. n this example, the sealant layer comprised:

15 approximately 45 to about 54% PP,
approximately 18 to about 27% SEBS,
approximately 9 to about 14% EVA,
approximately 4.5 to about 9% Parafinic o1,
approximately 9.8% LLDPE, and

20 approximately 2% ABPP.

,  Figure 6 illustrates graphically peei strength versus temperature for a sealant layer
constructed pursuant to the above formulation. The seal was done on-a thermal sealer
with a pressure of 2MPa for a 3 second welding time. The seals were 200mm lqng and
4mm wide. The strength measurements were performed on an Instron tensile machine

25 on 15mm wide strips cut perpendicular to the seal.
7 Example No. 2
In this example, the sealant layer comprised:
65% PP co-ethylene random (4% ethylene), and
35% syndiotactic PP.
30 Figure 7 illustrates graphically peel strength versus temperature for a sealant Iayerg'

constructed pursuant to the above formulation. The seal was done on a thermal sealer

12



Exanmple No_ | In this exarrpl e, the seal ant Iayer corrprl %?90
approxi mately 45 to about 54% PP, approximately 18 to about /o%EBS

approximately 9 to about 14% EVA, approximately 4.5 to about 9% Paraffinic
oil, approximately 9.8% LLDPE, and 20 approxi mately 2% ABPP. Figure 6
illustrates graphically peel strength versus tenperature for a seal ant

| ayer constructed pursuant to the above fornul ation. The seal was done
on-a thermal sealer with a pressure of 2MPa for a 3 second welding tine.
The seals were 200nm I ong and 4mm wi de. The strength neasurenments were

per f or med Ovith apreksusicrfdMHae’n:sa 3 eecmhbmlew @2he. THe skBiIWed U®nih IdridSng Ut

per pendi cul ar to the ‘seal le No. 2 1n this exanple, the seal ant | ayer

conprised: “BHWIBP e %?H%‘f‘é‘??é“’%fﬁ%?ﬁ"&@%%@m%ﬂ IngiFep te@Blogmaghise ot act i c

PP 30_FI QUER: sk WiShAipd @7 plpai 1S heRER] Strength versus femperatur e
for a sealant |ayer constructed pursuant to the above fornulation. The

seal was done orExaniplelNos] sealer 12 16 March 2004 with a pressure of 2MPa

for a 3 second | ding time. The seals were 200mm song and 4mm wi de. The
strengt i msasur\ér3 bt SXampile BreveplantlaYer 6Pmamsefinst ron tensil e machine on 15nm

W de strips cut @ﬁ/gpﬁeglle@lyieﬂgmtlgmt]he seal . Exanple No. 3 5 In this exanple,
the seal ant | ayer conpriséd 60% PP co- et hyl ene random 25% SEBS, and 15%

LLDPE. Figure 8 ZISI%&EBSaEtnés graphically the seal strength. The seal was
done on a ther ég ggal er wth a pressure of 2MPa for a 3 second wel di ng
time. The seal s \wef &2 mm | ong

Figure 8 illustrates graphically the seal strength. The seal was done on a thermal

10  sealerwitha pressure of 2MPa for a 3 second welding time. The seals were 200mm long

and 4mm wide. The strength measurements were performed on an Instron tensile
machine on 15mm wide strips cut perpendicular to the seal.

Example No. 4
In this example, the sealant layer comprised:
15 60% PP,
20% SEBS,
10% EVA, and
10% LLDPE.
Figure 9 illustrates graphically seal strength. The seal was done on a thermal
20 sealer with a pressure of 2MPa for a 3 second welding time. The seals were 200mm long
, and 4mm wide. The strength measurements were ﬁegformed on an Instron tensile
machine on 15mm wide strips cut perpendicular to the seal.
The conclusions drawn from the data for the above four examples include:
1. All the tested formulations !téve p’eeletb]e properties;
25 2 The addition of EVA incréasés-the peelable value, i.e_, the amount of force
_requited to open the seal;
3. It appears that the additiOn_ 0of EVA decreases the strength of the
permanent seal, apparently due to lower adhesion on the tie layer; antl-
4. Compounding LLDPE instead of drv blending has strong influence on the
30  strength-value. : o

Referring now to Figure 10, an embodiment of the present invention is iliustrated.



and 4nm wi de. The strength nmeasurenments were perforned o @4chIBhaon
tensile machine on 15mm w de strips cut perpendicular to the seal. Exanple
No 4 In this exanple, the sealant |ayer conprised: 15 60% PP, 20% SEBS,
10% EVA, and 10% LLDPE_ Figure 9 illustrates graphically seal strength.
The seal was done on a thermal 20 sealer with a pressure of 2MPa for a 3
second welding tine. The seals were 200mm lona and 4nm w de. The strength
measurenents were pe;forned on an Instron tensile machine on 15mm w de
strips cut perpendicular to the seal. The. conc i.ons HefsadD dide dat a
for the aboyg, ffmincesaimhesmboiher diustated pro‘féwegﬂme@?ggé ?%Mﬁjrrul ati ons have
peel abl e properties; 25 2. The dg;ﬂtéﬁonﬁgive@v%éreaﬁﬁﬂmchan@eﬁe@mdm e

val ue, i.e. 63t caereRMAERSTPY BPEE Fequired to open the se I;F}i.wsl tupPpears
that the addi tl(i)g of, EXAGRES. 688 asntalier SOr mnlydes afPath&’ By Aehent seal
apparent |y 8U"'1% | 6Wer adhesion on the tie layer, and 4. Conpoundi ng LLDPE
infstead of qBMnthaq&m@thasofstm@fmﬁalﬂ‘ﬁﬁlouence on the 30 stre_n%'gh Vﬁ‘}i'. ue.
Referring now to Figure 10, .an _enbodi thh€is pf fdé nemnpyeaitqrofitl s
illustraged. 13 if@em‘@ﬁerﬁﬂlﬁgﬁ%aﬁﬁﬁ?%ﬁg%o in the grrbodi%?n

r

! ed. . : T , 05 eal 70.
illustrated i s proy isng Thuitcaloaaa6$ isglzfigddn PEL Y AR Br'e Separ at ed
by a peel sé’&lmtg%‘?rél—ggo\?vg{;ﬂ%}&

nore than two anbher ooV eeded As
i 11 ustrat ed, , figh ané @t meres o0y, Inoreidle s R R L e

comuni cation outside of the contai ner,Bibih &f the pectabi sl Ig@s¢ Keifitles an
interior ar eantsﬁhmﬁﬁﬁmf§gffﬁtefﬁﬁp§lae€%§r?ug%cati on with 62” 'é;tf{%rqe%ixﬁ& of the
port 67. - The i gt &5 84 isaESRaES this allebs sodations ipehembgy a‘bde abl e seal 70.
Al though it P¥ E}I?Fi necessary, the pee[ﬂﬁg e ‘z?@lvﬂ?g &Pkhd@Y eniReddsslition
strengt h,q i Ny cRrfafidripeessure b oRilvdREERE SF's “gr at Br than the peel strength
of the peel ach%rfegiLaig%ie tJorn inlflu%ﬁ)nttgﬂ]efda{ié{t through the port. ety

. i 1 I h

It should be understood that vanous changes and modifications {0 the p

itled 1 . Such
referred embodiments described herein will be apparent 1o those skilled in the art. ou
. ‘ from the spirit and scope of

changes and modifications can be made without deparing
=

ing 1 is therefore
t diminishing its attendant advantages. Itis ti

15  the present inveniion and withou

modifications be covered by the appended claims.

intended that such changes and
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peel abl e-seal 66 is separated, this allows solutions inqghgdfegrof2 and 64
to be mxed. 10 When further pressure is applied, peelable seal 70 w |l
open and the m xed solution becones available for infusion to the patient
t hrough the port. It should be understood that various changes and

nodi fications to the presently preferred enbodi nents described herein wll
be apparent to those skilled in the art. Such changes and nodifications
can be nBde™Pt hout departing fromthe spirit and scope 15 the present
invention and without dimnishing its attendant advantages. It is therefore
i ntended that such changes and nodifications be covered by the appended
clains. 14 16l-Mar ohcomgnerdechpdyss atdeasponspstradnentrsidersealigud defindug dtdeastt one

per mane j iﬁgﬁlﬁﬁﬁﬁr. | t . ) vi.ng t.her ebet ween
a peel ab gsdg%g‘x%gﬁfe cont ai ngegrn%%)se@fgglﬁggzrﬁ’l}g? Iéaé\?allg{}%glétfucgﬁ’ atrl)%ﬁttl? froma
~fil m conpet, §pmgr filrcomptieingial - | ayer that defines an outer surface of the

container, th t.ernal y i ncl udin 0 ropyl ene; core: |l ayer;

i ncl udi ng pol%aer%é ea!i'Ta ﬁrdtlhgt dgefehéffséiﬁtou eéf/'gﬁcgﬂg% 8%\-8%/1%(5&: 5’fte'1'“§la¥§¥e¥i n part, an
i nt eri orindudihgpdymbpyle; cont ai ner, the peelable seal, and the permanent
seal, the sealant |ayer havin bi nodal thermal property and including
pol ypr opyl ene’®9 Hﬁd&anﬂgB@ﬁ%P?@’%ngethyIene and . .

st yr ene- et hyl aRekkibyer eRcdefmby heRSst Shn inforiof REEOBT Bk B&faifr, tht ai m 1
wherein the seal ant |ayer includes EVA. 3. The container of Claim1l

i ncl udi rR§elgbleissaliand thepegaanepieyal, the spalant layprhayingeduimpdpl feanalprapeseal that is
| ocat ed 4 -}mﬁﬁﬂﬂ&%hﬁ' ; L . L eel abl e
seal beﬁﬁgugesi ne t%ﬂggﬁgﬁg?gbﬁgﬁﬁﬁgﬁggﬁp F%g?@ﬁ%ﬁﬁ%ﬁghﬂﬁﬁgﬁgﬂgﬁ¥ fluid

pr essur estyrane (BEBSkont ai ner of A aim1 including a port and an interior area
in fluid communication with at |least a portion of the port, the interior
area being defined, at least in part, by a second peel abl e seal that
segregat es t ¥ i ntEheicontamess Glaion wherkindbd scolast lafer itidecPdnbers. 5. The
container of Claim1 wherein the first area is coupled to a tube. 6. The
container of Claim1l wherein the sealant |ayer includes at |east 45% by

3. The container of Claim 1 including a first area defined, in part, by a

second peelable seal that is located in juxtaposition to a side of the container, the second

peelable seal being designed to separate upon an application of a sufficient fluid pressure.

4. The container of Claim 1 including a port and an interior area in fluid
communication with at least a portion of the port, the interior area being defined, at least in

part, by a second peelable seal that segregates the interior area from at least one of the

chambers.
5. The container of Claim 1 wherein the first area is coupled to a tube. )
6. The container of Claim 1 wherein the sealant layer includes at least 45% by
weight polypropylene.

1
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wei ght pol ypropyl ene. 15 16 March 2004 7. The contai ner 1gfidebibsa4l Wherein
the seal ant |ayer includes: approxinmately 45%to about 80% by wei ght

pol ypropyl ene; approxinmately 5% to about 20% by wei ght |inear |ow density
pol yet hyl ene; approximately greater than 0% to about 25% by wei ght SEBS;
and approximately 0% to about 15% by wei ght -EVA. 8. The container of
claim1, V\/nerx?i nt seal ant{#a%gr includes at | east two grades of

pol ypr opyl ene’each ISPPRYrenoffrlein | sberepdhe sealnplgysanchgiesThe cont ai ner of

QA ai m 8 wher eagpréi@atelym@ead ab&grgowbyhﬁé;gﬁ'g@l@pl@@ BHch that a permanent seal
is created at a tenperature of at |east 5 grea‘{er than the tenperatures at

whi ch the pee?m"é‘nétélé(!S%@a@P'éta?tO%de weghttinearde densite polyethyderd;m 8 i ncl udi ng
a first area ﬂ?ﬁdﬁﬁﬁelg‘g&a&@ﬁmO%’to%bé&%%%yﬂ?&%l?@f:ﬁssﬁ?d the second

peel abl e seal "designed to separate upon an appfication of a sufficient
fluid pressur#¥prexmatglyd¥eorabantrlops yf weihti-EVa. | ncl uding a port and an
interior area in fluid communication with a portion of the port, the
interior area being defined, at least in part, by a second peel able seal
t hat segregat s t hEhd qonimiepef daimal, fiwhowinathe feahat lagarénchidet ideshandbers. 16

grades of polypropylene each having a different melting point.

9. The container of Claim 8 wherein the bimodal thermal behavior is such that

a permanent seal is created at a temperature of at least 5°C greater than the temperatures at

which the peelable seal is created.

10. The container of Claim 8 including a first area defined, in part, by a

second peelable seal the second peelable seal designed to separate upon an application of a

sufficient fluid pressure.
11.  The container of Claim 8 including a port and an interior area in fluid

communication with a portion of the port, the interior area being defined, at least in part, by

a second peelable seal that segregates the interior area from at least one of the chambers.
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