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peel abl e seal, and the filmincluding a sealant |ayer having a binodal

t hermal behavi or such that the side seal is a permanent seal and the

peel abl e seal (16) can, at least in part, be sep- arated. 16 March 2004
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TITLE
MULTICHAMBER CONTAINERS FOR MEDICAL SOLUTIONS AND METHOD OF MANUFACTURING.

5 BACKGROUND OF THE INVENTION

The present invention relates generally to plastic films and containers made from
same. More specifically, the present invention relates to containers for housing medical
products and methods for manufacturing same.

ft is known to house medical 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 solutions can be housed and
stored in such containers.

A number of 1ssues are raised with respect 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
r 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
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met hods for manufacturing sanme. It is known to house nedical solutions in
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processing, for_exanple dextrose. Thus. it is known t rovide 30
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of reasons 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
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5 in separate containers and then m xing sane together. Jauhapbohgcause the
process of opening and m xi hg separate containers can conprom se the
sterility of the system Further, the step of opening and m xi ng separate
contai ner creates a | abor intense process. Accordingly, to deal with the
di sadvant ages of separate containers, it is known to provide containers
having an interior including two or nore chanbers. One way to create such
10 a container is with a heat seal dividing the interior into two chanbers.
Such containers are disclosed, for exanple, in U S. Patent Nos.:

4,396, 488; mvpirg llmoBe ofrebiggely 6@nplicated 6@l g8 uresd). 4. 26! 88098 esanpl e, it
is also kno to use frangibl e, val ves across.the. heat seal to allow for
the sel ecti\é\%d(%%ﬁ?lcbé@fcgr?yé’l"}gmﬁiu??rhﬁgﬁkc?[ﬁg05{5 g‘ﬁecﬁfl?"ﬂ'ored in the
separate 15 chaphethsr issogehat Qs b ¥SHERIeRd iMeshstraing RbntRers4or3AOmit8Ral
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sterilization a _
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 6r 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 readily break when required to do so.
30 U.Ss. Pateﬁt'No. 5,577,369 discloses a flexible container including a plurality of‘v

intemnal compartments separated by a seal. At least the seal region is constructed from
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5 the manufacture of the container and/or introduction ofstbersphytion
Typically, the products are sterilized by steamsterilization or

aut ocl aving. Autoclave sterilization can alter the thermal properties of
the filmused to formthe container and the seal between the chanbers of
the container. O course, it is necessary in providing a nmultiple chanber
container that the seal 10 between the chanbers is capable of wthstanding
external stresses encountered in normal handling, so that the seal is not
prematurely - r i u ressurg.that .n applied to
one or nDreagﬁgﬂﬁg}%) ?@%f&#§§§§§hﬁg§%f9§&@é@%ﬁdﬁEFHEWBB“% *E%ﬂﬁﬁf to
packagi ng, @dveAckd ueatiaterdieappionR BleshbigiRaghe HOweyRhsivaladkd fd @ldn¥e I N
creating such_a seal, using these types of materials is that 15 the
strengt h of '@ RE csewy heglpiheiomRE-Fsp@ib@gniggorayas do farmef peghablersealithappl i ed

during steriglg ' , . e trong, after the
sterilizati Ig%]ﬁ%ratg gs%gnér?ﬁa%?%négéﬁb ¢ H‘?‘iﬁfzﬁsﬁ{mﬂ%ﬁa}{%ﬁe‘ﬁ%ﬁﬁé s‘@?ﬁiego’é‘éég"r ate or
open t hesseabnthigerconbi ne t he conponents within the chanbers. It is
relevant to note that the end user of many of the nedical solutions 20
cont enpl at ed f or Uub&alfet No-omd9ié disalosesrapaniernalicar seabeantainer hevipgatileast hi m or
hersel f. This) .nl1.S.ar ki r in.qthe . . t he cont ai ner bei ng
used to contsy ARG EHERLY obdfilsBar 4E i BREIARY contlriy P P of
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by which a patient having end stage renal disease essentially treats himor
hersel f by &esnsupandhsiapplisating ofip snepdicdors) utions a few times each day.
However; patients 25 undergoing' dialysis tend to be elderly, often also

di abetic, wth-poor eyesight and substantial weakness and di m ni shed

dexterity. 'Therefore, it i SUMNMARY OhBHETR® OO required to open the
seal between chanbers be carefully controlled to withstand normal handling
and a certain andlfpresnt Brentige Rrndss daprovedmedisal spltion eorgaines anweli es be

difficult f ' il when..required t.o do so: 30
05 pat ent MeihoBtfoRnBnb Bl sah, THECningl SR MOER REANL FeluliGaitest
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region is constructed from3 16 March 2004 a filmthat conprises at |east
two | ayer s, 2igKashft caphepseiothersolpienssind by asedfar ether mumeses: | aver, the inner

| ayer, i ng non = p [ . = si.ve .l ave in response to RF
ener gy 'ﬁgat S theTﬁgjﬁgﬁg fr?‘erhzl p%’gaso idﬁ&lt.’g%)rn ?agl%?%ﬁ\%‘rld%%bwg? H%eaenéérglcgﬁ?% sea]
that is detémgdsityadotipielimg, iideaveanpdr) &y ndilmRher AP ARKINEL Ard¥RE 5né hat

define the interior of the =
. 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. .
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cont ai ner. U S. Patent No. 5, 209 347 drscloses an |nter%qwl%ﬁabogeal

contai ner having at |east two chanbers. A selectively opend% e"seal line is
provi ded .connecting two sheets of material. The selectively openabl e seal
line is resistant to unintentional opening but opens upon the application
of a specific force. 10 SUNNARY OF THE | NVENTI ON The present invention
provi des i nproved nedlc sol ytion containers as well as nethods for
manuf act uri ng er epple W&fﬂ’érpées@ft ipyration aseppinehisrvided inghedingie at
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pol ypropyl en rades.. havi.ng different nelting tenperatures. In an

enbodi nent , '?Iﬁ‘%nfef"l Afimeps H’&g ICJWCBHFB#G?%@W ficl udi ng pol ypropyl ene, a
.core |ayer imnehedibb@nRel, i@Ebdmt 23er McHed 18Rk 1ba>aeﬁm Eﬁiy’éﬂyﬁﬂe

poI ypr opyl en I n gn enbodi nent, the binpodal thermal "behavior is such that

a permanent s@dn gubodineat, dbg bisodal thermahhehiaxton o thersealant| layes is Srcicthpt eat er
than t hepp@eleabb&l sedbated it A0 AdL TRt eagtkfcsﬁ@z{t&%arl e GEm n%é}@ll}éda‘%s

polypropylene andl i near ensity po yethylene. In an e I ment, the
cont ai ne¥ Fhrﬂﬁl?&@%blesqahsﬁea@ﬂea defined, in part by a peelable seal- The

first, area ig feshineds ﬁxe% % g&g&esasg,r Ilterbo%l%lg %gsuffrcr ent'

- 30 qurd pressure. In a urt ment TSt n('%’oupl ed to a
tube 4 1BGEBB).ch 2004 I n anot her enbodi nent of the present i nvention, a

contai ner is provi ud N one nt seal and
defini ng at II(E:.}aagl tentq)%g g ﬁﬂ%ﬁﬁd“‘?ﬁ%‘-ﬁ e@@f&é’@ﬂg g)‘egﬂpai‘ﬁt“e&g@&b’ The
cont ai neweigls podypsdpylme (eBB), apprbﬁmtery $Poparabout! 20041ba vrfeiéhﬂllﬁ&ﬁrméw Yerigtyan
exter nel %ﬁ%i Eltajllt’ fines.an @uto r surface of the container; the external
| ayer iR Fne b PRAFRRAlG I(VePrE’r ouiidso by pRighheRBRies a core | ayer; and
a seal ant | ayiara fukhér €fddnént, @k 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.



| east in part, an interior surface of the container, th seal, and
the permanent seal. The seal ant |ayer exhibiting a bi ngggﬁgr#ﬁgéﬁ%l

property. In an enbodi nent, the core | ayer includes polyam de. In an
enbodi nent, the sealant |ayer includes |inear |ow density polyethylene. In
an enbodi nrent, the binodal thermal behavior of the sealant |ayer is such
that a pernmanent seal is created at a tenperature of at |east 5C greater
than the tenperature at which the peelable seal is created. In an

enbodi nent, the sealant |a rdi ncl udes styrene-ethyl ene-butyl ene-styrene
(SEBS) . I'n an erfBodt ARSHber Smbodimeht heh Bisient iientntios: COABPIDIT Rt ileg” 45% t o
about  80% Bycludvak GhleaR Wn¥ ReRRRNGId £B) anERBnMS A8 Mo akBeRRAUL, . 20% by
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25% by wei ghtrel8EEe:n 4 peekpbleseaihdhe eoidoidemnis nonstmified.sekhaum pirayiem a Aidhudes:

imately 45 to 80% b i ght _pol | ene; imately 5%to 15%
by wer aht . ICHEEECR Sehe ey T Feai bt gt b R Epdrpopshecs Rttt 259
by wei gt JERSinAMInaPEYSSbITBAL b0 [hfrBRRAUL seAR0INNEr tHAPAG Hes O le@(ﬁ‘n In an

enbodi nent, the sealant layer includes at |east two different grades of
pol ypr opy!| enad. anhateripspeiact of il eomtaines) the peplabds setls and the gerstankdt skalr Ther
~enbodi nent of, the esent,.in tion a contai.ner.is provided  including at
| east one ﬁg?l%ﬁ@’ﬁfﬁ%@%abmrgf’gﬁ?@%@lﬂ RIARErHeAndingiiing p HQPﬂFWa@H%erS

havi ng t hernehetwredda hagiak aliffer&f@heltind$oimont ai ner is constructed, at |east
in part, from -a Film conprising: an external |ayer that defines an outer

surface of the dbm ai adantaghef thexpresanslinveayiar td providdiangmpodwedro@litane; a

core | gyer including pol yam de. and a seal ant layer that defines, at |east
10 f %mgsfﬂgsg@}é‘olﬁ‘ the container, the peelable seal, and the

~in part, arf TRIEST 198

permanent seal . AThethseahathed SRS plaso fifedid ITRPRbviib 8 HEB! IR BPELLY and
i ncl udi ng pol ypr_opﬁl ene, |1 near ?'ow density pol yet hyl ene
st yr ene- et lfprsmeupg tigiidpmedicyl eomtnife®EBS) and EVA. 5 16 March 2004 In vet

anot her enbodi ngnt lof ghe pr egﬁ{lt invention. .a container is %govi Eled

i ncluding at | edSPPHSAE%5RIARE AL HIE RIFHRT SRR Ay oIPYiRF Ay aprorehese! o
chanbers havdatifig kel @encd hekl2bhfaing3l - The container is constructed,
at least in part. froma film congjri sing: an external |ayer that defines

an out 82 surf ac&tidffurthey anmdyvantage of thh @resgtenyeaition 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 invention. 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 1 il]ustrates 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 embodimen_f of the film of the

present invention. |



S layer including polypropylene; a core layer; and a sealsapl.h346s that
defines, at least in part, an interior surface of the container, th
peel abl e seal, and the permanent seal. The sealant |ayer having a bi nodal
thermal property and includi ng pol ypropyl ene having at |east two grades
having a different nelting point. It is an advantage of the present
invention to provide an inproved nmedical 10 container for housing
solutions. A further advantage of the present invention is to provide a new
filmfor use in constructing flexible nmedical containers. Another

advant age of t heFigresemovidenwahigitabsransing anlgiroanydeermbgianfines@dns galsedi or
creating nulti-conpartnented nedic containers, 15 Still further an
advant age of™Pf "ng&%fﬁ‘“gr rBrEETRite sealaplaxar gbarsmbadypen of thedfdwiof al
contai ner f@E ;RQUSiiAkAtiWP solutions in separate conpartnents that can be
m xed together, prior to use, in the container. Further, an advantage of
t he present i nvelrigimnt illgsttatespropess destiaml ivigw ofaadthaedrhiadimémiof memihagt uri ng
nedical.coq%ainers" 20 .Furt hernore, an advantage of the present invention
is to provid&PERCTIPIBYEY nethod for making a peel abl e seal. These and

ot her features ofjg 5 ' ¥ ; I t gage reof are
set forth in an3[518%11}\?}\&3?"{)6%2r%]gjpg@ré‘gé%%w??éﬁgpﬁg #o?ﬁ%%gﬁ et aiﬁﬁe{ggg of

descri pt i ormafufadtiging queelsblatséay apl epeempmsht saxbodigandsbodintern o€ hedm\ifng

dr awi ngs. %ﬁ BRI EF .DESCRI PTI ON OF THE DRAWNGS Figure 1 illustrates a

per spect.i ve GPEVGAMYAEY r ont si de of an enbodi ment of a mul ti-chanbered
cont ai ner of thepr;p#RS 8Nk tohr YR calfd i t S ctiona
vi ew of an enbodi%%nt of tHﬁé?ﬁ$ﬁ?g?ﬁ%ﬂgkpgﬁgggkgﬁ%%geﬁ%F%ﬁﬁﬁg %%ﬁﬁhrch
2004 Fi@ur eendbqgrroentdé thezealilgyiet af the pmesent ngres@dnor i met ry t her nogr am
illustrating th§T§eaI @#ren th v rs#s seﬁling tenperature of the seal ant

| aver of an enbddPW&nf BESTHE £raphicaly (ifs! pHessth VGRS eRMPSIRINE fure 4

i |l ustrat eSepgbddiB&R of BtskANRler ¥f @WpRterRARERGS . enbodi ment of the filmof 5
the present invention. i

£

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
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Figures 5(a) and 5(b) respectively illustrate an enbodi g get hod of
manuf acturing a peel abl e seal and a pernanent seal usi ng an en‘godl ment of

the filmof the present invention Figure 6 illustrates graphically peel
strength versus tenperature of an 10 enbodi nent of the seal |aver of the
present invention. Figure 7 illustrates graphically peel strength versus
tenperature of an enbodi nent of the seal |aver of the present invention.
Figure Sillustrates graphically peel strength versus tenperature of an
enbodi ment of the seal |ayer of the present invention. 15 Figure 9

i |lustrat esf’l@ﬁﬂéipﬁhé&lf)m?mﬁé@ mgy bemd\fmnwso shespserf Admrtkat gfe !mat saafddodi ment
of the seal ent. ,Lnventi o hOur.e 1 | ustr not her
enbodi ment b nMﬁélrQJUe% ?ng % 17'resrpgcs"e‘r‘la v) |n\\/‘gh |§'ﬁco ﬁmﬁq}‘iaﬂé

DESCRI PTI O%e@brmiddEronP RESED] ﬁl‘ﬁ %ﬂ@%d%@h%ﬁW&&eJ&i@esp%%ﬂm th f¢ent i on
rel ates generally to containers for housing nedi cal _ solutions. As noted

_ previ ousl y,PreféneipEentiopyise egfaigrrie formed figm pmalichven fredisqusiedbalovbe used for

housi ng ot her t errin to Fig i|lustrated
general I y is anylgﬁlf) gllflsrtrrgt%?g}ﬁ%gmeﬁl E‘ Obhfgggﬁgy#b%rr@élae rli'fsgﬁéesarelffai)efl t he
present i nveohi e pedf¥He0dfhe amitdihdrustat adged 11 e, ¢ONhaiINe A pdeRGle4das st Wo
chanbers '12 and 14, nore than two chanbers can be provi dped The chanbers

12 and 14 4&f éffﬂé%?ﬁ@ﬁ‘é‘(fe'ﬂ&esb‘?ﬁ'és %fefpiartatfemsﬁ@rcég@bml aibiknces and/ or
sol uti ons. I IS en.th nber .12 and 14.
) i £ aﬁg Ei).%f?rr tﬁad}% teivat B 1ﬂ tra?ed xry\q d?.l Ia end %}ﬂ e%c&t%{g? e seal s

O course, |ona eérs are row Ion

can be prow gedlar port 20 i fevidet u%emmrm ﬁi@ﬂides bchﬁmam@ﬁtadnneﬁh &R is
formed froma flexible sheet of 7 16 March 2004 pl astic. The container 10

may be or tagner ofiehanker dhdwt sould be foraied ﬁamy amz,romm logattine coataingy 19-hei r
oo0rS e TR a2 PO ARG Bl She 8 PR BhRR A 30 ' °°

. be fornmed fro ong

Pursuant t Gxkiple, PE@AEINbLr 4 PUeIfian ﬂdminhb@raﬁ@rﬂie@.l TigE all@vsfaanimgal kitfndes
mul ti-layer filmdiscussed below. 5 In the illustrated enbodi ment, two

sheets of ftpparepEcalyaddedinehambentls aar encssealdf is opened, to the container i0.

In the illustrated embodiment, disposed at a bottom end of the container 10 are

I5  three tubular ports 23, 25, and 27 which communicate with the interior of chamber 14.

‘These ports allow fluid to be added to the chamber 14, 6r, once seal 16 Is opened, to
container 10 or dispersed to a patient therefrom. The ports 23, 25, and 27 can also
inc]udé 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

. to be manufactured from a continuous roll of plastic film, the film could be folded
lengthwise, a ﬁrst permanent seal created, the first compartment filled with solutlon 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.



about the periphery of the container 10 at edges 11 | 3,

peel able seal 16 is provided between the sheets of fl|é§#%“?€?ﬁg%
chanbers 12 and 14. In a preferred enbodinment that is illustrated in Fig.
at an end of the container a tubular port 22 is provided. The tubul ar port
22 provides conmunication with the 10 interior of chanmber 12, but could be
| ocated at any appropriate |ocation on container 10. The port 22 can
i ncl ude a suitable nmenbrane covering which can be pierced by, for exanple,
a cannula or a spike of an adm nistration set. This allows additional
substances to beRa"Grep&m:Ellg{ny: Jaddedbsdimenatiies A3 065 thOPeeers @akenddh ik S
opened, to the contajn n the illustrated enbodi nent, disposed at a
bott om end ofU§¥REdcIHE gkﬂhé‘}wﬂéysw@ inpEpsg-Rrcaan gnsosdesgbleass thpg: lagess 3and 27

wni ch coMMUI.Cah8eWh bikr B el & Lok br G08IRAG 18- ]33 RALLS ! koW ! Ui d

to be added to the chamber 114, or. once pened S A§T I ai ner
10 or di spers@dated 3 ctn:ﬁhesetht st:;hzm eﬁ)reﬂnTn fﬁlaelhmrrateﬂ al’x@aodﬂﬁent aihe 1R6rCal al so

i ncl ude a merrbra(g %not shown) that is pierced by, for exanple, the cannula
or spi ke “of SEFMTEYINSRIEL YAS 18)‘?’%1&% andAP- |t will be appreciated that ports

such as 22 and Z%He%altiﬁtll‘li)}e??%é né(%%gggg)geﬁg%xg&yggﬂo%a! [ri'lglsnfaEfbeﬁaq"i%rr ?mant of

the invention. Depending on to nanufacture’ :tA® cont

liners, fillenpodirsemgtie sratanblaysrseessptisesatconipbsitif®thaekangledront fhetshe
contai ners are agg b@ nufa uredfroma cont.i nuous roll of %Iastic film
the film cdOfEra&vt Gftawent erpdaigf Agicsal 13 this Fegerds gy srusrebrditeeny the sesdaned, t he

first conparygm, fii 1l SQ&W&fhdxﬁQtleH{ 8{}13 cégfeﬂc znéa&s krﬂblclﬁfe?e%?l méthi ﬁ%t ed, a

second conpartnent fil a perrran cr"eate ar?d o) uant
to the rjﬂesenmptmmemdtmrtp theinmeatinpédfeadntes, seaiohlﬁhylan)rm\dbﬂe@pofﬁhﬁr

contai ner 10 and Bpus t he peel abl e seal 16 is ﬁrOVIded by utilizing filns
that i ncl udéC3esth G\PEFXamuyg: amen Frabesdimentnhich grysiaiine paeropyians Relvesisare

peel abl e and;spgr rm'aﬁr}?vme ﬁ&vﬂ@pvl@rfee?&lg ersTlm\‘f%’a B\hrﬁ gﬁ@l'&ﬁgr}%ﬁéeriﬁ%e seal s

11, 13. 15, and .17 as well as’the e seal can created from
the sanme Iawfer@blyﬂhd meltige ©Hphauotis 21@134 aRéO‘é(I‘.rAmgnbmuE; Pese@oBmedihave

enbodi nent of the fil.m 30 of the present invention is illustrated. The
film30 is i4T0EeERS 8% ross- section and includes at | east three |avers

32, 34)3nd 36. IpyefabB5 ASkibRES AR EXlAE 1A O Ilifudeont fa yer 34
def| nes a. core |ayer : %ﬁg Ia‘ver 32 def |anes teF\e seal an? gﬁ’g? "fogp}iohjg

illustrated P@immhmwﬁhtlmltirayenwerane bwecihme&Tﬁ?géTHmelnMaym&ltmoIpa'mer s 38

and 40. The segl 2 provi in dal. t her nal
behavi or . | f°4i$: %‘r exarX;ﬁe g‘e d?le to t 13 s;e:ccmti1 rade o%l po prop ylene be.:[ino nore

“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



enbodi nent, the sealant |ayer 32 conprises a conpositionung&hbﬁogade from
the same material but different grades of material. In this  regard. in an
enbodi ment, the sealant 10 laver 32 is a blend of different polypropyl ene
grades having different nelting tenperatures due to their tacticity

di fferences, ~,r high ethylene random copol ynmer contest- For exanple, in an
enbodi nent, high crystalline polypropyl ene polyners are wused. Hi gh

crystal line pol ypropyl ene polynmers have a high nelting tenperature;

preferably the nelting tenperature is above a 140C. Additionally, these
pol yners ha em‘é“erth F%W’ rTF "Fﬁﬁ 16%‘?{5%?3'3?@3!3’3% erably, additionally the
seal ant | aver 32RifAGINAEFiRALR LIS S | I ting
tenperature | ower t herlln 13%?)”0r Tﬁi sl“ fag\%\%mﬁﬁIc?ﬁeﬁg%gg?r%ﬁgggﬂﬁv%?n?%?@@xarrpI e,

be due to tTiis thewmgctnydagensfatey ohy frimpydlcbehatior g mmerals kP pestshd €SS

crystalline in charrgct er than the first grade o_fla(ﬁ)_o_l ypropyl ene grade in
|l aver 32. 20VEHiCRy 136 ERIHAL srrameasurd iy coprraergiabdisnd] seapningeolpaimecteyy

el ting 3 heyaith10 RBRSYIARer 28} BB Hed GUEHS DIE ﬁE.tIn%&gﬂ%%i :pgﬁlaéggilﬁm et her

whenever a peel able seal is desi red at a tenpeératur
bet ween appnaixiiatatae bybnii&i3oadust b2A0e ciclpdramBEH to22atC a®ICheincéadded by

nmelting the, two s nt l.ayers 32 together at a tenperature of above 135
C_ Thus, th@‘@hff’eg@é‘g?ta‘rd %%5%F“‘ggng@h“@r'@%@e%f’%w%@rﬁ%‘% e thitdde seal s
and the 25 peafifelsehl RomeRl-e RY 25@iceky 209F/MiRg PRC e SRlw W Tital, g GLf f erent

tenperature range. A variety of different sealing techniques can be used to
make such sweaipgrisorciigeld rederbgt seal i ng, i npul se sealing, and sonic sealing.

In this enbodi t" of the seal ant |ayer 32, the peelable seal 16 is created
due 1o 165 st ontRSEBATGep et IR EishEiy Moty cuenpupat e

pol ypr opy| efaghprRBS FiIAREpyIGR, it NSORPRI ARl AR ke oﬁﬁ%%a)le?x@ Lnd e, ONY
these polyners participate in the resultant' adhesion. By ‘varying the
conposi t i orrorflaydnét sl tieriaver 3% way B2polyprepd e grafted enatddt anhlydrid:. TheMarech 2004

determ ne the adhesi on |evel in,the ferable range. Referring to Figure
3, a digitdf¥ ?g‘n'ﬂ-’f‘%ge 83‘#8}’1%&?%#5*5?@0@1%! g6 |ﬁu§f9rat1@ﬁr 34 then

t her nogr am darengtihadegiantiRr 52 pREMLIPENHIHOInoter TBISEI &) éfé:%i’\ F feesent
invention. The materials were nmeasured by a commercial di |t'g canni ng
col ori mét ergrfteshmalpiganiydfidem Mett | er under the designation DSC 12E. In

measuring the Wﬁ%gaelly,’ lh{ta Q\?’ter 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 I'ayer 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 progerties eveﬁ at temperatures up

to 200”C, which is much greater than the sealing temperatures. -
_ 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 crystallinity of the material).
It is most desirable that the polypropylenc has a continuous phase, therefore, in a
preferred embodiment the concentration should be at least 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
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material was submtted to a first heating cycl é, from3 ét.
20C/ mn, cooled down to 30C at 10C/ mn, and finally thg@nﬂééa)rgﬁr%g%nt was
carried out in a third heating step from30C to 250C at 20C m n. The heat
flowis neasured by conparison with a reference. 10 The enbodi nent of the
filmillustrated in Figure 2 includes an outer |ayer 36 that conprises

pol ypropylene. Atie layer 38 is | ocated between the outer |ayer 36 and the
core laver 34. The tie |layer 38 nay be pol ypropyl ene grafted mal eic
anhydride. The core |aver 34 may be pol yam de and preferably polyam de 6.
This core layer 34 is then ad,.1 QeibGliSRAkaAM the ppbprd2icpe afagmabl y
utilizing alest desity iPBIyFtEQ/'lgPe Qgﬁgﬁgpg{‘yg?’opy%ne 15 gratted mml eic
anhydri de. Byef.anaRhydentiRepodietigient sypemBerybabina ey efRdt v PRy er at ur e
than the internal layers of the film 30 i I avalich afhRsirem during
the steril i patieeneppraenssly 9Fhprd lépséa'n}tﬁ?‘gég%ﬁsggg{d#eogﬁcon of the sealing die
to the outer |ayer shoul by dlep®t. be used to create the seals. 20
The core Ia?%‘t“'eglha]?ﬂmlf‘ﬁ%elblhf%%%e@h%ul provi de good nechanical, ﬁanq1

di f f usi o? DT Oper kicaslow Hasisig@obeihgicar irghe stalinl @Y st 2 RIS IP RS IhPBPer ti es
even at fenperatures up to 200''C,. which is sl héan: tdagviseal i ng
t enper at uresiowﬁen‘i@ﬁirrgmgltﬁlfWPPB’PﬁP&SFeeanilfOéH%ﬁa&% tgérgﬁédi ment &fw t’;}h}g film41l
is illustrated. ln this, .e i, TBBLshohd@asert aNlindaayey dédity pelpethglens

pol ypropy! erfét ‘E}ell’“{‘rfé%?ﬂ}eormv\gﬂ%ensﬁg 25 pol yet hyl ene. Ln refiely ed
en‘})odi rrenlt , ihg%séfm@%oﬁmgcmFmﬂﬁqiMpf@ﬁiimfﬁdﬂ‘agf’e%’%‘ifl%eal bF y - )

pol ypropyl ene . Polypropylene_ is a sem - 1iRgtePProrpbehdeih t h a
mel ting point betlweeambBmentnihe %?&%S@ﬂﬁcﬁ{;&g%@rhel crdégtgllé?ni tameOf the
material)- It is t_desiLabl.&.dd9Ept N SERSliypribiyck eomliray- Bitg2uous
phase, t re‘%iEF‘ée,'é{F erg%%glée'fegrt}?eedeqenbogi ment the co gcgct/é[g\tisl on shoyl d be at

| east approxj; g ﬁges@Q%@yen%lcghztethymeﬂﬁhéﬂﬁ@é&P%CHF“Fra &Y prererably

i ncl udes | i near Fow density pol yet hyl.ene, ' B1oaP la¥isi 3 AheaiBNshioent
t he seal ant E@y@nemtﬂﬁsﬁﬁﬁi%ﬁagﬁ%ﬁ?bxﬁ% Oer?‘g}g(fgg}gloi near 10 16 March 2004

| ow density pol yet hyl.e : Biirove bt 100°€p érsheud b thelsecopdligpirtsdy | ene
matrix. The&fa‘?tgfgﬁrr‘ ‘*ho%%gé"ﬁﬁg‘)"ﬁol yethyl ene i s g‘ﬂ%en‘i ,5(8,} %%tvz;lilﬂgtngrhe
pol yol efin 'V\%Mge,awmchhdtgtrmbjnatbehmnweefﬁ?"ﬂﬁﬁfilbéit 8PN ~96 °dnd"'130C. 1t
could be used in a concentration.rangin AgleseenorpaosikiyTatenl yt 5 and
15% by wé$ ghemulsidni pleasRCtar o H’éfnéﬁl‘?‘%}a%S? s ‘goﬂ he in the seal ant | ayer 42
plays two: ro'te?n?ﬁerzlitarepgt?ov@ 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

(i.e., peel seal temperdtu're) the sealant layer 42 behaves as a solid. -Referring to Figures ~

:5-(.2.1) and 5(b), the sealing of two sealant layers 42 and 42' together is iltustrated.

| Spectfically a peelablc seal 43 and a permeant seal 45 are illustrated as beigg 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
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| ower melting point than polypropylene and so it increa hsrodal

t hermal behavior of the blend. Also the highly amrphojgﬂﬂgﬁg@g of

| i near | ow density polyethylene increases the nobility and conpatibility
of the dispersed phase, producing a better blend. |In-an enbodi nent, the
seal ant | ayer al so includes approximately 20% by wei ght 10

styrene-et hyl ene-butyl ene-styrene (SEES). SEBS is a triblock copolyner- In
this regard, it conprises polystyrene bl ock/ethyl ene-butyl ene copol yner

bl ock/ pol ystyrene bl ock. Ethylene-butylene is an elastoner. The conplete
tribl ock actpprasintatédlpaotP) ths tdatan: Rly&SIDARY 4 Mafeltold SRéE N Gist RRARKAL Ur e at
about 100C_ It shoul d _be the second dispersed phase, wth concentrations
bet ween appfBsingteeleqlization PagssERredusmRRp el mixing prd tosnatinn of itlrseahieg act er
of this tri Q%acack copol ymer produces a low nobility even. at tenperatures
above the softening point It should be noted in the above enbodi ment that

ul'tra | ow densit Refeaingat Rigurrsed), £ blghBfpmpanube, this@dlahtayel12%a082" each
concentration as a replacenent. either in whole or in part for linear |ow

densi ty Dol YeitagreNecesdiug lsgdinnio sroRg interatixiag and Sumatioyeo fadaking kead210

i nprove ScaleigilJré) e@éﬁ&ﬁ%ﬁén‘??ealfs princi pal of this enbodi ment of the
peel abl e seal 'i's that at low seal tenperature (i.e., peel seal

tenper at ure) t heTeesdahnt layaaye pro#icbelalsimodsl stem| wilh a Bekdan kbgot eefi gur es
- 5(a) and 5(b), the sealing of two sealant |layers 42 and 42' together is
i |1 ust rat edScalabylay; behgesn appRoxHBAEX DI 18° gl abeat b Caander seqond platedn ab are

when the. soBBar SyuPIRG FEnedlo VLS pIBCAPREC OBl amorb bl fisacy | <

| i qui d. 10 herwd¢ of eplaitivézendiiaaybe aconpusbijigt at . t hose points nmaking bridges
50 and 52 between the seal 43 of two layers of film42 and 42'. The
peel abl e seal's B3 &b ehGRmPiSs 20105 JBrRRIBRaAX2mples 198 thrprsesnt ivertigisandor i dges.

So the peel gbli& hsRBFwil A 64 &880t h is governed not only by the conposition
of the seal ant 1ayer 42 and 42', 34 but also by the microstructure and so

by the thernmal aBgempeh@mnical history of the matured. Furthernore, because
sterilization is_conducted St a lowtenperature (e.g. Il 16 March 2004
appr oxi mat el y 1280C]siHamBlegPs salank [pyer sompaed:42' are solid, there is no

vi scousyd | ow dugingitBR1S4biaboi 3lsOpp Process reduci ng both interm xing
and formation of the sealing bead. Referring to Figure 5(b), at higher

t enper at ures, t happseamatety 18ayebeut22%a8EBY2' each 5 behave as viscous fluid

| eading to st rongp{;rél}}ir%;trélyxdt%gabg& 4];9%%,' on of a sealing bead.

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



Thi s produces a pernmanent seal 45. The seal ant |ayer 42 1@@3&9%05} real

bi rodal system wth a plateau zone of peel sealability between
approximately 110C to about 125C and a second pl ateau of permanent
sealability. The linear |ow density polyethyl ene (highly anorphous) plays
the 10 role of a plasticizer and maybe a conpatibilizer. By way of
exanple, a not limtation, exanples of the present invention and testing
thereof will now be given. Exanple No_ | In this exanple, the seal ant |ayer
conprised: 15 approximately 45 to about 54% PP, approximately 18 to about
27% SEBS,  wplpn pochawet 1201 foron Rbeohd 1-4MidoMane. BRYeak Wip Blomd idngtaadabout 9%
Paraffinic oil, . approximtely 9.8% LLDPE, and 20 approxi mately 2% ABPP.
Figure 6 il TT8t'Y 4o Shipein cuicriferpeits WetemsHgmed ey apestranisesilsmachintor a
seal ant | aygrs SR above formul ati on. The seal was
done on-a tﬁ{elrarrngﬁr‘kzgéél{gése%\jlgﬁha priaggﬁﬁ%ggq’i' 2MPa for a 3 second wel di ng
time. The seal s Ewenpld8Qrdn | ong and 4nm wi de. The strength nmeasurenents
wer e perforned | _.an Initron tensile machine 25 on 15mm w de strips cut
per pendicul ar t d"{HeAmple. Uessplantdaxgs comprised; hi s exanpl e, the seal ant | ayer
conprised: 65%d3e, PP&@-EJMieﬁQ?an&ﬂerom (4% ethylene), and 35% syndiotactic
PP. 30 Figure 7 illustratés graphically peel strength versus tenperature
for a seal ant | &85 SEB8amdt ructed pursuant to the above formul ation. The
seal was done o\'rx}aq/ H: 5gal sealer 12 16 March 2004 with a pressure of 2MPa
for a 3 second weld ﬁ ime. The seals were 200nm song and 4nmm wi de. The
strength neasur effpRt § i | ast i i on 15nm
wi de strips cut per pen%ﬁﬁ{éﬁfﬂgﬁl{rg&?ﬁgwggg??ﬂg}gnﬁ% ge%\llgvrﬁgbge W{Eﬁﬁgﬂexaml e,
t he sealtnt sehigryetth zprepmiesddMPa 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 Né. 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 pégformed 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 héve p’eeléb]e properties;
25 2 The addition of EVA incréasés-the peelable value, i.e_, the amount of force
_requifed 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; and-
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.



60% PP co-ethyl ene random 25% SEBS, and 15% LLDPE. Fi o @a@nhidopystrates
graphically the seal strength. The seal was done on a thermal 10 sealer
with a pressure of 2MPa for a 3 second welding tinme. The seals were 200mm
|l ong and 4nm wi de. The strength neasurenents were perforned on an Instron
tensile nmachine on 15mm wi 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 (.25 S8 EnaafberMPrardor a 3
second wel d’i'ﬂ@cc;n-lﬁﬁr6G-hﬂh6aab@imﬁél@@@ﬁqﬁslpa%édéagﬁyﬁﬁ%n%Wi de. The strength
measurements were pe;fornmed on qnseglnéﬁtrﬁgwg@éasﬁ&,@ thaBo denmbars1Samis de
strips cut penipendd saprEaicd by § REZ'SEA1 . The concl usi ons drl%vvn 1‘lrv$__)mﬂ he data
for the above f‘? r exa Egﬁed,ﬂﬁéltdﬁtiain]ar_60Ainbluti¢ﬁeﬂtI§§*c 84 3r A5t i'Ons have
peel abl e pr 8Tt %s; "2 . The additiaon of EVA increases the peel able

val ue, i.e. Qﬁqhﬁm%ﬁﬁ&mmmﬁetﬁﬁih@@m%aﬁi@ed to open the seal; 3. It appears

t hat the adal tion of EVA d crea es i & oS i£pginht i9fn ﬂﬁiécorpmpmmwg}éah
appar ent by due tJhbG%?‘“%fcfﬁé%ﬁ‘b *Oh the tie layer, and. 4. Cgrr?gﬁ)o#gm g LLDPE
instead of dry ble id??ne?:%ﬁﬁ??"‘fﬁ@&tdﬂ@fhmeﬁ&éd@ ned PaBY 8 PFSHIGE - val ue.

Ref erri ng ndW'¥'%6"¥i'gure 10, an enbodi menh (ff t%gﬁ%&% iU bretifredl S
illustrat ed.Aﬂ}%uéﬁit%ﬁﬁlﬁem,m@e@@H?%ﬁa JeBdars  Pre enbodi ment
illustrated is provided. havi n&g}lpﬁ charbesis obBe Mbleﬁsbal&fatlnalﬁ%t@é-ﬁ%{r at ed
by a peel seahbagnentiFigeP&reaith dn two chanbers can ged%{s{% dafedAS

il lustrated, tgﬁec&gfgg{g%gpﬁﬁed,mﬁk al@es @hpmns isehambst 6471 :‘q uid

conmuni cat i oFGtYsT de of the contai ner 60, lfdrbvﬁl g?ﬁ;ﬁjdr\aé miked sdlitmaes an
interior,areanRy fuhldr pressim i Bmﬁl’édd&ﬁ?{?ﬁ}ﬁ Ak (GAWEh '

becomes available for infusion 10 the patient through the port.

L 1 resently
It should be understood that various changes and modifications {0 the p 3

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
=

{ diminishing its attendant advantages.
the appended claims.

[t is therefore
15  the present inveniion and withou

intended that such changes and modifications be covered by

14



an interior 69 of the port 67. - The interior area 68 iggdgi/hedpd N paff by”

a peel able seal 70. Although it is not necessary, the peelable seal 70 can
have a peel strength, in a preferred enbodinent that is greater than the
peel strength of the peelable seal 66. In use the first peel able-seal 66
is separated, this allows solutions in chanber 62 and 64 to be m xed. 10
When further pressure is applied, peelable seal 70 will open and the m xed
squtioHCLﬁgggnes avai l abl e for infusion to the patient through the port.

It should be understood that various changes and nodifications to the
presently preferred enbodi nents described herein will be apparent to those
skilled in the artA cSiener iptladingat leastoneadithinenit siderseal eadh défeingad deavhi t hout
departi f j k1 . lLnventi.on,and w thout

i i i sy e e ABE U e B SRRt suich
changes pant fromai filingmtiposisgbe covered by the appended clainms. 14 16 March

2004 CLAI MS: 1. cont ai ner. L.ncl udi at. |l east one permanent. si de seal and
defi ni ng at Iaéaegt%ma?'a crc'ﬁa:tr%kehr]%s é’\llllegémﬁ%%Pg%gﬂ)/@%’ﬁgathﬁé’étlsgﬁll ¥eLeal | the
cont ai nemcluding polgpopdemcl, at least in part, froma filmconprising: an
external -l ayer that defines an guter, surface of the container, the external
layer i ncl udiofy2pdi Derding pelsamidead | ayer: including pol yanide: and a

seal ant | ayera dehliakt 16k tHa&efinds, al BA® in pait, RdInterioRBurfa0t 6f th@forsaihdrahe of the
contai ner, the peelable seal, and thetgernanent seal , the seal ant | ayer

havi ng &BReRsdeal and dhehsrmaneniyenl the sealant layer hayingg Yiwpdab thspyalererty i near | ow
densi t A SUHENES - - e 2. Th
Cont ai 8 BRHE M AR s I 16 Sl POBIoKe SRProrehod it intile: 2 T

cont ai nestyrgife (BEBPI 1 including a first area defined, in part, by a second
peel abl e seal that is located in juxtaposition to a side of the container,
the second peel able seal being designed to separate upon an application of
a sufficient ZI| ui dhsrestsmemnof ClainiTheherentthe seelantdhyeCimludes s EVAc| udi ng a port
and an interior area in fluid comunication with at | east a portion of the
port, the interior area being defined, at least in part, by a second

peel abl e seal3.t hatTleegitegat FCldikel inbluding @firdlafa defitdd Ripalie@pd one of the

of Claim1l wherein the first area is_coupled to

chanbers. 5., The .contai ne
a tube. second peet]gblc seai %at 1S iocated m 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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6. The container of daim1l V\/ner ein the seal ant I ayer [ nglmg:}@ﬁzgm | east 45%
by weight pol ypropylene. 15 16 March 2004 7. The container of Caiml
wherein the seal ant | ayer includes: approximately 45%to about 80% by

wei ght pol ypropyl ene; approximately 5% to about 20% by wei ght |inear |ow
density polyethylene; approxinately greater than 0% to about 25% by wei ght

SEBS; and a\pl)ﬁ[r oxi teI O%é\@f’ g i‘ 15% by wei ]ght -EVA. 8. The contai ner
of claim1, wherei et‘f‘?é‘ ainer pEGmm L yherem the frgloat verjineRides:t wo grades of
pol ypropyl enea@amnstawm%taasbdtfse%ed}twa@hbbl ReropPleid;- 9. The container of

Claim 8 wherein the bjmodal thermal "behavior is such that a pernmanent seal
is created atBRTPIRFEN X UoSbER 2006 ‘Pié‘é{%lghté’@egrl‘éﬁldéﬁmﬁnalﬁetb]ﬂénq,errper atures at

whi ch the pockinaeslaralr 0P abif 25T d aim 8 i ncl uding
a first area defi negt@@lgﬁ apgr a? secongg, ea t he second

peel abl e seal awggqngatébr Of'/@tosiép@trlétyeb}uwgahtaﬁ\fappl i catl on of a sufficient
fluid pressure. It. The container of daim8 including a port and an
interior area in fluid comunication with a portion of the port, the

i nterior - area8.bei nbhedwhtaivedof Adiml lo aditreinntheseatant layer ixchsles arleaspeel abl e seal

that segf g@esto? pol%r{)]r%pgrlglgeeeralci?fnav?nrgeaadli‘fgr%m Iget:lnrllgel?osntl one of the chanbers. 16

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.

16





