MULTI PLE CHAMBER CONTAI NER W TH M STAKE PROOF

ADM NI STRATI ON SYSTEM BACKGROUND [ 0001]

Mul ti pl e chanber containers that allow separate °
storage of inconpatible or unstable conponents are
known. These containers typically include an outl et
and one or nore peel seals or frangible seals that
separate the in chanbers. The peel seal is
typically acti vmd'g&[r MBER, CQ gt’kmeTﬁhe
separatel y st oVHETAIHB SRGOE ARMINSTRA LN SYEFEM
prior to adm nistration. The conponents may be either
a powder or a liquid andBad@KGEBOWMNIR admi xed
therapeutic or nedical solution. After adm xture, the

sol utﬁ)Qﬁ’i] |Mult1ph:| dalribgr eatitainers teat etio tshparagtdrige of incompatible or
atient. Adm nistration may be

t
uB%t I?i O‘b‘if‘f ar Zlg‘opﬁt cLhese ﬁ?‘btta’é‘§’§l typigelly include an outlet and one or
m‘N ¢ BENALA] b I
T ?he peér{g%) zm? omfee%glls\l}tght?dﬁg%% tﬁ? In(r;tﬁtr Buﬁdﬂ?ﬂﬂﬁbg% 2’1?% peel seal is
tmf:aﬂy lﬁyfl%qitpi prempivred in erdet i mixrtht Btmarabé]yamrbm oonipshents inside the
n?at gaé cause di sconfort, advers% e effects,
e Yy 30 SRR Een. A SRERERTI may b g fé@%’t‘%?ftobﬁ liquid and
my Mot Iaf |l @nsh@mRFapeid 8f ARGk %luﬂi’&rﬁvﬁrﬁc? a vl]i%r 9% solution-is

of unm xed conponents fromthe outlet.

megﬂgpdmngstmeéééﬁough e loutlen) ¢o aetfsoﬁ or phtlﬁm Admxmstratzon may be
I e c r con

a multi er that
Pe eEeEI%SJi n%, élngfﬁ’l@ EBr B ??&GE FrOgfh ’ng’ebé‘t Wah may be self-
ad&ﬁﬁistei‘édlfyﬂh@%lers%ﬁ% r&&w@@t@és%t@ml an outlet isolation
peel seal. In so doing, the enbodi ment with the
pr edBRQ2]darmany épplisations sadniiaistratior »Edn compsed mblstia enay cause

dl%ccg&léfl ng ?sg%t‘{]egf?gfcksgt L gg{ﬂt‘?ﬁ’fe %‘?”é@&’fﬁnﬂy ’ * need exists for a

miiltiplenchaarber cbetadner Shar QMIVQQQ deschbbgt | ¥l @riR@I@mponents from the

ont ai ner conprising: a container body seal ed around
oubehheri pheral edge and having an outlet attached to a

bott om peri pheral edge; a first peel seal defining
" chanbers in the containeqﬂﬂgﬂgAﬁkﬁst peel seal having

a first projecting portion and an outer edge, at

| east a portion of the outer edge having a serrated

port el . S outI

P rort PRy TR B BE S ers B i anBidinal iy Ahunfbie chamber
cmmrdhﬂrsepksctblamgumabhteﬁthuhﬁfaB bpenlifebétivesh a partition peel seal or

Fo ctin ortiqgn projects toward the second ‘
f% %@c ‘;P}dﬁﬂaBPP Psfiashelns ¥t 8@epths) eabodiseporithahe present

--odﬁ'tzﬁﬂl&%hﬁlrésoﬂﬁ@t" whabiREd Eéﬂ'lgcfr}eﬂﬁojgg Gt cff RO fr&g the contatu}er

subst antially symetric out aX| S O
| II raII to at _l.east. on
t he P?gs pee’l%‘ﬂg%{ % St ge% %Wrﬁ%ffnit SREREPD, e‘gﬁrg is provided a
mpBPR3dhamBercamting do@t;ﬁlsﬁ%(: QnRenRRREBbdyical dderBiRISEMripheral edge
invention, there is provided a nultiple chanber
andohvinaar wdabpaitachegto 2 beteri mmhg@ﬁydg@aa dastapesligenl defining
u at.t ched to
N N L S i

cdge,qjt bt a)porpon blfdt’e cametr allge bavieg aadgeted Portd@sid & second peel seal
| ng a serrat ed pOftI on;

ortion of t te g
‘S‘ﬁ E%ﬁd) gl O%Ie “15%'8 E:@ ehendoprd spal havingsesesnad projecting
poRES], wieRln ﬁt@‘ﬂrgggr@je%ﬁ p%?&tﬁﬁ?ﬂr@%&% @tgtv rtfl(!: %?%%ﬁ&tmg portion

the first projecting tion projects omar
second projecting portion and the second projecting
portion projects toward the first projecting portion
substantially symmetrical |l ylabout an axis of symetry
A that is substantially parallel to at |east one of
the first peel seal and the bottom peripheral edge;
and the first and second peel seals defining a
substantially symetrical chanber. [ 0003c]
According to a third aspect of the present invention,
there is provided a nethod for opening a container




[0006] In an enbodi nent, the first and/or second

projecting portion may have a shape selected from

arcuate, polygonal, pointed, jagged, triangular, and

conbi nati ons t her eof [0007] In an enbodi ment,

the thd §e%5ncpgl‘24t] &Gk PRrtRAIrbjRbts RS %@ﬁfs?lﬁﬁ%&hhg Bortion substantially
second pr o] ing portion.” I'n a further enbodi nent,
tdyenidtristlymbojitert axigopsymuimeiny Atthat is edmtantiollp p@@ﬂclrtg at least one of

P utl et ar Ilnear relation with
tg%béggi’eql agé‘{%a%%ﬁq‘??éﬁompenpgemF In an enbodi ment,
the first and/or_second peel seal nay i ncl.ude  an

out er [BHSD] Asrerdingtora sespnbaspes @t dift Bies@d Jo chiign. there is provided a

e e

tadndthavingl aidestlet storhal ren Hadidy §e|31ﬂ$da.laﬁdgﬁnd fast peel seal having a
peri pheral ,edge, with an outlet traversi

B asioTye] s et e st BPOIGRA e PP Sgh Daving a serated
HaG O &chid pREBY sdal ‘?éo‘l’ﬂﬁgathé AR ﬂﬁ’@ 8écopBlect BA having a second
i'sol afes t he gut | et, "the Second peel seal havi ng a

geEgjecithgp poitient |wﬂgerpor theofirst 'Iﬂrejef:mn@moa‘m pegonsl tpeaid the second

seal s. e Co ured.to.define a subst n

3SR RO, RRTET SEophe BPISRBBAPHEM DOIHE (aHbHe frst projecting
rpaytldnngiudgﬁnﬁ[y A¥indneficaBy HBBET ¥n ¥k edidéﬁﬁnb@% VIE @it tm Qubstantially
first and second proj ectlgg portions 0010] In

aaradieboditiesst one Ioé tifej first pgst opad @tld Hy pastont peviphea! teﬂge, and the first
second ect,i orti e finer ectlve first
SREE0nB hek SEt AEaRRk b st ALY Sirh PR PR 1

seal tact angles nm be subst tlal

subst A0RPE pye et s fhirCppeet or the Prﬂsﬁ%/?llﬂ?eﬁ?ljﬁ athere is provided
SLe ;| ﬂ?@gemﬁgﬁ o%ﬁfétﬁﬁg hPREE a $RALLIERYal ¥ En@Rod comprising;: providing

activatio ener that is ar eater than or equal to
taheongeddr \batlj csnaled ereppdof perimhefal edge pukbhagioall) agtoatlet attached to a

el Periphersl ekt oS o Alenss by vr’ifré' SER RPN i gnd an ovter

Qfigd, e 1dabt’ $poBR ! ofIB@ buterl BBycAkvingad s@t@NpdrEn. A 3)Resecond peel
first peel seal may be fromabout 0.10 to about 0.20

Jeal lisodatingithe autlety the sspondrnechseat bavinghe seeoand ojpeimg portion, wherein

%ﬁahrsPﬁyOFcc n%g;g)rrntlg‘ b?l% e{cg t%?’lair\&s) Eh%pee(%nd(s)%%?ecﬁjg‘%j LS on agd the second
?Fo j8dting pogritgeploect@ward e riattgdooting Sortion substanhally symmetrically -
0 I'n an enbodi nent, a pethod for peeling

@b‘?ﬁtéiﬁri’éis HaumHECEY Pebrbis| Séb%ﬂ}aﬂﬁ’spafﬂlléb fayaiddestpae of the first pecl
TR BOCLIAST P 00 AP, RPUBATER sols deting o

shamedpal chbfithet;iatiantingytherfiyst pod lseadeard detivstingtbe becomdipeel seal.

- having a projecting portion and a second peel sea
i sol atGafg] tthenozrmbatimeiit)¢hs eandtiple pdambse abntaimyr hreohelea a container

e ond ro'e ting.portiogn, and the first and seco
BoEr aleh iR it 06k s e tng ATy S\t cHag for providing Ruid
e&ﬁmﬁﬁkau&h grdiet ﬁ@dirﬁéibrf und her eRibbainherC hiev %ﬁﬂ&gmtap Craverse the
first peel seal, and further activating the second
-p@mhe@é afige. A ﬁrst[ml 3¢al |defines Jrvddinenthe ¢dmeaimec rediirst peel seal
ﬁ% én%%gﬁst ;B’E?JF%%%%‘?&%Q %e[cagtffhee; P%Qiﬁéié@%t e peee?lseal isolating
theeuiBt el th el 468 s, the bdcahll Bge itk Betdovakdcand Efoﬁdﬁ%g portion. In
first peel seal at the first rojecting portion.
Fugmbrsimenth Bgi sseond pedh éeaécmql ioppovhg tinds widle ored qmé@lontactmg the

sa%’ne comayner sxdle @cll td Saf%ﬁn tlt}gp ﬁorg%gaﬁ%&, O‘Jén%‘ | ne%btmdlment the second

the flrst peel seal may defing,two chanmbers, with
each chanber containing a respectlve conmponent. The
met hod may further entail adm xing the conponents

before activating the second peel seal. In a further
enbodi nent, the adnm xed conmponents nmay be di spensed
fromthe outlet. [ 0016] Addi-tional advantages

are described herein, and will be apparent from the



- [0019] Figure 3 is a plan view of a nmultiple chanber
cont ai ner. ’ [0020] Figure 4 is a schematic
wo %@Pisgarnt ation of a nultiple chanber contai rp%rrf[ygi@e-,mﬁ—,-,ﬁs
accordance with the present disclosure. [ 0021]
Figure 5 is a schematic representation of a nultlple
chanber container. [0022] Figure 6 is a perspective

pedlis@alredy @efBRahionfeitaniber. A6 ROHAAN S the k&bodBd peel seal may cover the
enbodlnent of the present disclosure. [0023]
inlgtied 0 the quélen hi st ogr am depi cting peel force and

taﬁé Op@tésl ?ﬁgﬁég cr)ﬁse&F gﬁ& ?%%f%fff%mag%vg gbp%%l B %L tess than

theqideRE@e dorok i tNd Saofd plelekaB B a Hligbkdréen@bodiment, the first peel seal
0025] Figure 9 is a schematic view of a peel seal in

magé@w dareebssal forcamroanplRHt Mt Nofl Stinan fsr dwwin29.0 N/15 mm and the
secgflug %ég?&g q%zgfelixavse ea d:{egpgeg fc}: !:é}g%l% a%%u ? N%’?EE%RE& 3b01%t 350 N/15

n accoradance- w an e

mnof It he e{)ﬁ&&ﬁﬂ%mﬁb&@idﬂﬁ,ul‘xe difference bef W&/ fhe Firgiare debohs peel seal
emati ¢ vi ew of seal in accordance with an

for o AP | Fd SpredB Ao SN 33w, [ 0028]
Fi 9#@6@6]131 LS eRbBLARNY | QW L Bl L @%c?e?refﬁ%%g pOﬁthﬂ may have a

contai ner I n accordarice Wlth an e

shapq: eslerted dreo| osuate. pdIPORA), Pdigede jdb2Ad,i siaagulen| adgesnbinations
th rp an view of Area C of Figure 12. [ 0030] Figure
“¥8%is a plan view of a multiple chanber container in

ac C[@U@ﬁnﬁxeaﬂ%&go(ﬁﬂleﬁmﬁ’éj ﬁﬁ@ Moigk fhgorﬁf)ﬁ’ $e8kcts toward , the second

di scl osur e. Fi gure 1s a an view o

progciing poplos. clfmrabénﬂwo mmorieneni,n thec Doat dnﬂj@etmg phrtam, the second
ure..

enmbodi nent of, t he ent .di scl 0032]

Profr 0 e R GG deR TP g7 EARgRb by <ach other,
COMDORIEh AnNerAbERmMEeRNGIR: Mt En@@r @mﬁ@ﬁgﬁ&apﬁa@hﬁclude an outer
present discl osure. [0033] Figure 16 is a plan

edggiaadsagiortiomed the phier edugrmer m@bﬁp &iseaptell porttmor dance

6@%@ &ﬁ%%&ibﬁ%m‘?f rtn]nﬁ r?? s Shambe Fgﬁﬁtginlgf %Bﬁ%vzgﬁ%%% ncludes a
conta[m:t abtekedied aoand dqm@hmt BdgnwaihediutRN tratdrsinBahe edge dnd a
ﬁrstppre% seer?aj hgxlrlgg la%?cl){]regtlon portion. The container may include a second peel seal
that isolates the outlet, the second peel seal having a second projecting portion. The first
and second peel seals may be configured to define a substantially symmetrical chamber.
In an embodiment, the chamber may include an axis of symmetry extending between the
first and second projecting portions.

[6010] In an embodimeﬁt, the first projecting portion and the second projecting
portion may define respective first and second seal contact angles in the chamber. The
seal contact angles may be substantially equal or substantially similar in size.

[0011] In an embodiment, the second peel seal may have an activation energy that
1s greater than or equal to the activation energy of the first peel seal. The activation

energy of the second peel seal may be about 1 to 5 times greater than the activation energy

of the first peel seal. The activation energy for the first peel seal may be from about 0.10



[0035] Figure 18 is a plan view of a multiple chanber
contai ner in accordance wth an enbodi nent of the
present disclosure. [0036] Figure 19 is a plan
view of a multiple chanber container in accordance
wi th an enbodi nent of the present disclosure.
[0037] Figure 20 is a plan view of a nultiple chanber
toCAH3LAD POTohR .a%gra%%%nvyne% agr m@%@%ﬂ@g&l Qfaith& be from about
present di scfosure. [ 538] Figure 21 is a plan
0.95 eavabdut). ulloulps.e I hafintiber aabmdanerdy thenfise perldaalcmay mnclude an
Wi tg ag enbodi nent of, the present disclosure.
OWRFEREE BRYIBESEE PPf eRiton. [0039] Referring to the
Fi 9L{[0@§2]9ﬁn§1r Shbygimres Shdihdeerof BESIMENCHIRIAB Rl 2 peelable seal
denote I'i ke structure and el enents, and in particular
is tpeovilagglu r Bhel methodenspéastfrea dingeavwanfainaritodiysezled @round a peripheral

edg Wil il ot e a8 b SRR Do s § Tuitee] eal having
a bo{é\éﬁng FskibR e 3l seesliSpebsdalBblAdRS R duPRt CUBE sebénd %f:%! seal may

tom edge 24, and opposing side edges 26 and 28. _
hazge aentsodd mentecting rpoatiave rand Otheralyrsi ard wdeordl peal galsnmay define a

al . subst ant.i.al.l y coextensive, al ong peripheral edge
subi T B S bRt T8¢ i ISP EER B agf¥ng the fin

pediedehN En@fig®BF AtNAfing tHeR@EddNd pedRalper manent seal may

be ‘a heat seal, an adhesive seal, a radio frequency

- seall00B]tnar wbodimenis e segond ped sselig eefvairshenly gfterathe first peel
wel is commonly known in the art.
Se%%%%h?enl_aﬁggﬁg%nbodi ment, outlet 16 nmay extend across
or Qodie ih 36 chibddehas; e mdey iativesomitlding ehdaaMiatden of the first

fluid conmuni cati on between_the container interior -~
peglrigal #ethe dHElpiodsctiag hertiasy . Inap denthrareartpdingent) gie aggivation of the

. t . 1 ' . peri pheral
sodB Y 0 B ey B BB o Pt mer
at {0H s5péa ypthe fadthee dgdotiimemeche fitdierelyecabaiaghiefiatitvg chambers,
Jlui 0 ni cati on between the contaiper interior X
W*@n@cg BB SR éﬁSP%fﬁi.Veu%ﬂlgﬁn%aﬂ?wﬁ?xoﬁdw Syrther entail
adrh&ifPhe REmBbRRNS 8ooA! LAY hORBHIBeA Al I RPurther embodiment,
container. Inlet 30 (Figure 2) of outlet 16 may or
therpdyniyest comxtoanntsinmycbet dispepsndt zoméire outler i or . Cont ai ner
10 may also include a port 32 that nay be used to
fi | [0&ksh thadditmal adwdeteigeryare idesceibad hesiss apd il baepegrent from, the
rocess. or .,to introdu further conmponent into the
fo Wﬁﬁ?ﬁleg CEFIRR a@@ﬁ?‘%ﬁ—lﬁg?&has been filled and
sealed. In an enbodi nent, container 10 may include a
port in each JHAHBPESTREEHONOFSIHRYIGE led after
use. Container 10 may be a formfill-seal (FFS) _
confiORil AeFiguee deds -& iperspedive YBFSP! cormultipler chanber container in
accfr%li née- Sﬁﬂ}{ef ir!esl, E)FISFI})SCront ai ner as commonly known in
P ary. P e[n 623 4% an enbodi ment, container 10
- may[obesEidereof ista plaf ¥idd} 6f PRYIPES tifaniBrE €6ht@ine®ln ddcbiance with
as Is commonly known in the art The filmmy be a
the greagitelisclppure. or a nultiple layered structure as
di : t C Nt S Qf | l.n._an
el ittt L AR O ey P b i o
| ayeo2d]ifipnets Uch velRnldlv irggesnttioh dfayRultpd ehkdiklstr abBtainer in
: | ayer/external |ayer configuration. These | ayers may
acc%éa%W@Flb@eﬂjéeséﬁ@/léﬂ@ﬁuﬁ%r directly or with the aid of
one or nore intervening adhesive tie layers. In a
further enbodinment, the filmmy have a seal |ayer
that may include a pol yethyl ene a-ol efin copol yner
and thernopl astic el astoner Pplend, a tie layer, an
internedi ate | ayer containing a polyamde, a tie
| ayer, and an exterior l|layer containing a '
pol ypr opyl ene. [0042] For exanple, the film
seal layer may be a ternary bl end of pol ypropyl ene
and et hyl ene random copol ynmer, linear |ow density
pol yet hyl ene (LLDPE) and styrene-

e —— —



[ 0045] Second peel seal 20 may be di sposed around
outlet 16 to surround outlet 16 or otherw se isolate
wo A Rb416 fromthe chambers. In an enbodi rreqt%wgﬁgmﬂﬁs
peel seal 20 may isolate outlet 16 from secon
chanber 36. In an enbodi nent, second peel seal 20 may
define an outlet chanber 40. In a further embodi nent,
out 66219 1eaRE’ 140 sEMRaBE r&FBeMt4ion OF ReEMiSE ch&BKerontainer.
conponent_?o be m xed with the conponents contained
i n {9023] Fagwde $etoncpecirantier sied4 of 36scaling edinati acebyiance with an
iegondtgggl sealxﬁo q$¥ cover inlet side 30 of outlet
empgemEh GRISFU SO first and/ or second pee
seal§02k8 Figdife MaYd ABYisid@tanh ANBicRnE MbdePIitcW fHd activation Tgy |
[0056] ?n %ﬁ enbpdinen?% sgﬁgnd_%ggl seal 20 may Havémegyln
aceondhncd wWithrag e odimaent of theapesanhdissiaspeedge of

cont aj .10 as sho [ i gures a .In an

e BTkt i S ek b 7 B Ar e o B Pt o

edgen24] Fouksal & & ldnalic16iel oM serendehaMiglordfice with an
" This advantageous|y reduces the contai ner area
cmpegjicaeef the piesentafisslashes. out | et and si nul t aneousl y

r ovd ~Qr eat.er. are vol.une, Or. st or .capaci t .

Por IABBTERAERTRL it SRnehd Whoy e ' RS LA A dntaee with an

embadimepeef ths prkertalyscilsage. i ncl ude a projecting portion.

First peel seal 18 may include first projecting _
por KI08A] 428w dl Is ét enefhgmatic sday o0 anese! ishell duaceséang with an
embS et dffe I%E%ﬂt%ﬂ‘.cﬁéurel. n a further. embodiment, first
projecting portion may project toward second
pr oj0&28] Fgupoil iion pldn view afi aeminbihlgredmbea evnnihgpdel accordance
. seal 20 .may bf arcuate in shape as shown in Figure 1.
W”@ﬁ“?ﬁﬁgd%m%%ﬂ ﬁfﬁ??mP&dWQO%%ﬁerstood that projecting
Por fooody FikufBin A RekUASrk IR e BVRIAIY o PERLREL. NG
area of  second peel seal 0. Alternatively, the
sed6fdo peghresEals prgyfatbeievshef sevuhiglerimingesdr i qugtainer in accordance
Lportion,. In an. enbodinent, first projecting portion
‘Wﬁﬁﬁﬁe gg@ﬂﬁ?ﬁ?@?ﬁ@fﬁﬁﬂﬂﬁﬂﬁ?$%ﬁ 44 and outlet 16 are in
a gobstiamtil 14/id b gﬂﬁ{ vieQ! 8f b aRuMIpld cKL3Re ContathePNE accordance
_anot her. [0048] In an enbodi ment, each pee
witlsgpempedimgntef thapeesentebiolesspondi ng peel seal force
(or . e d l.vat | energy-for
ot DS mgber Tl R B B R RHIER LR SRk P Ju gpooraance
witits@a¢mbddiment sfithd ereseithidgdiosard, , initial activation of
each peel seal may occur at first, &rojecting porti on
42 [P IdasgnRd fpisof ddan H§Wpeh & imawlitinle shagiise coylgingr in gecordance
. ' s Ny second peel seals are
WH%%%éﬁﬁﬁﬁﬂg o#%%%gggégéﬁ%gggg%vide, correct sequentia
op¢MIHg RLEBO)1L7 Isna BB, vikir off a pewtipkedlanib8r achtuinat &s accordance
before the actjvation of second peel seal 20. Wen

withZg b plimenie it PRI 46198 han two conponent

ch o nt.ai -hat i i | ‘

(1 108 Figle JaPR b1, Har o S BT PoePEPln accordance
withtamesndivaimbentof aindprspsvdiclpeade. seal 20 in Figure 1) is

th .peel. _seal to activate. In other words, CSO
ol RS aerR el oy o SurtiGle tragbel EoiaingeR accordance
wﬁh@hkﬁﬂxﬁﬁn&h%f%%éh%ﬁkkQﬁcﬁéwkhe i sol ation seal .

Consequent | vy, O ensures that the conponents in the

cont ai ner chanbers are thoroughly adm xed before 1)

activation of the isolation peel seal and 2)

adm ni stration of the m xed conponents to a patient

through outlet 16. In certain enbodi nents, CSO nay

al so require that peel seal & between conponent

chanbers activate in a specified order to facilitate

t horough adm xing or to ensure that reactive

conponents interact in a defined and predictable

order. [0049] It has been found that correct

sequential opening is influenced by several factors.

These factors include 1) the profile or geonetry of



an asymretrical chanber and/or a chanber w th unequa
or large contact angles. Mreover, the concept of |)
rical chanber defined in part by the
“K)%gzﬁggﬁén peel seal with 2) mrror-inmage proT%%W?ﬁ)7mﬁTms

portions may be utilized to forma nultiple chanber
cont ai ner that provides assured CSO and requires
|l o peel - seal,..a tlva

ener g S0 RERPI § 3R R4 T P UiPR e Pomainer in accordance

wiaChn Mﬁbd}(ﬁﬁl@ﬁﬂﬁﬁlﬁs pisethe@neidstical as it facilitates
operati on of the container. This is particularly
advdRUHYOEEerDr iset aan ylewvre%lk mylapls| diambermpdntainer in accordance
, %?Qg [ f users, particularly

“”gg -a%%%ﬁkgﬁﬁgﬁp ngﬁggﬁecm "the present container.
[0056] In an enbodi nent, first peel seal 18 may be
fornmed to have a IoW@ﬁ%ﬂQEE)SESCRﬁBTEEﬂthan t he pee
seal force of second peel seal 20 in any manner as is
comiioriy Refawhgita thé’lﬁlglﬂ‘és gdrREalBX &Hebelikd réfetenP@@limerals denote
seal 18 may be forned appl yi ng opposi ng heat sea

likg saucturs ‘%’}ﬁleel%?ﬂ%r aﬁérmauaﬂsru a1 &1 BNE A e2 PEBRSGIYS iew of container

10 11%5ﬁ"t§bgz§p% waBE 2R h%ﬁﬁi{?#r Fdfl rs@p&“ﬁ 3, k}at 1 3631 18 and a

I'n an‘e peel” sea

- sedoad @eel Hesdal seﬂioﬁnorlb@phema@)m inkfudas Wid5 etige MD a bottom edge
abaut 29.0 post-sterilization), or about

24, Ono2 A BB OARIES. W ACHAMINEE goriaier 10 may include a
| r

IR s sk e A8 RN LIS g o 1

antoformbpither ®ist ddfins armntahwr yrgtriar. f Thet freem agomib oekil met be a heat seal,

cﬂ%:a{vle %St (fP gﬁbo ﬁg ngy% |ea élgr St@l%%@? Bf]tefdgggé]?fggt;l)e@d or a laser

well as 1Scdfinonly known[i@99sdrt. Sim [ arly, second peel seal
20 may be formed by applying a heat seal die to the

contldtRkn ap wnbedipertatoytlet df mbbmxtenﬂs@rw a!b@uterwme traverse
r Lo about
peckf 0 P SOSUE T sAIRMEGPBEh BRI oS ey e e
contaimpesatiidre {AlamadoUiui@3Cs taaphruitatB&C o RingUHRI®R surface of
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Bet ween Peel seals post-Sterilization Trial A
for:rlnze téyb:? mig?negl mg(%%{)m%t%}y gtored components in the disclosed container include
nutritional solutions, drug solutions, dialysis solutions, solutions of pharmacological
agents including gene therapy and chemotherapy agents, hydration solutions, and many
other fluids that may be administered to a patient by intravenous, subcutaneous,
intraperitoneal, or other enteral or parenteral pathways. In an embodiment, chambers 34
and 36 each contain a single component, that when mixed together may form a dialysis
solution. In a further embodiment, first chamber 34 may contain a low pH solution and
second chamber 36 may contain a buffer solution. In a further embodiment, the low pH
solution may be a dextrose concentrate solution with a pH from about 1.8 to about 2.2 and
the buffer solution may be a bicarbonate concentrate solution with a pH from about 8.6 to
about 12, for example a pH from about 8.6 to about 9.8.

{0045] Second peel seal 20 may be disposed around outlet 16 to surround outlet 16
or otherwise isolate outlet 16 from the chambers. In an embodiment, second peel seal 20 _
may isolate outlet 16 ﬁom second chamber 36. In an embodiment, second peel seal 20
may define an outlet chamber 40. In a further embodiment, outlet chamber 40 may be
emnpty or otherwise lack a component to be mixed with the components contained in first
and sécond chambers 34, 36. Alternatively, second peel seal 20 may cover inlet side 30 of
ouﬂet 16. It is understood the first and/or second peel seals 18, 20 may/may not have a |
uniform width. 7

[0046] In an embodiment, second peel seal 20 may have ends 41 and 43 that
contact the same edge of container 10 as shown in Figures | and 2. In an embodiment,
ends 41 and 43 may each contact bottom edge 24 to isolate outlet 16 from second chamber
36. This advantageously reduces the container area required to isolate the outlet and
simultaneously provides greater area, volume, or storage capacity for second chamber 36.

[0047] In an embodiment, each peel seal may also include a projecting portioﬁ.
First peel seal 18 may include first projecting portion 42 and second peel seal 20 may
include second projecting portion 44. In a further embodiment, first projecting portion 42
may project toward second projecting portion 44. In an embodiment, second peel seal 20

may be arcuate in shape as shown in Figure 1. In this embodiment, it is understood that

projecting portion 44 may include the most inwardly projecting area of second peel seal



22.80 N, 15nrn strip 25.02 N 15mm snip 15.43 N 15nun
strip 15.87 N | 5mi strip 0.44 N Tnal B | 24'C /4
wo hafnfges Seal 121T 24.56 N 15mm strip 23. 70 pd-Ab&a¥7/067765
strip 14.69 Nt | inun strip 18.00 N 15mmstrip 3.31 N

TrialC 125T /4 bar Peel Seal 12 IT 26.26 N 15mm

strip 22.72 N 15mm strip
20. Alternatively, the second peel seal may be the second projecting portion. In an

embodiment, first projecting portion 42, second projecting portion 44 and outlet 16 are in
a substantially linear relation with respect to one another.

[0048] In an embodiment, each peel seal may also have a correspondiﬁg peel seal
force (or peel strength) and/or an activation energy for activating, rupturing, or otherwise
opening each peel seal. In a further embodiment, initial activation of each peel seal may
occur at first projecting portion 42 and second projecting portion 44 respectively. In an
embodiment, the first and second peel seals are configured or prepared to provide correct
sequential opening (CSO). In CSO, first peel seal 18 activates before the activation of
second peel seal 20. When container 10 includes more than two component chambers,
CSQO entails that the isolation peel seal (i.e., the peel seal that isolates the outlet from the
chambers and second peel seal 20 in Figure 1)} is the last peel seal to activate. In other
words, CSQ entails the activation of any or all partition seals prior e the activation of the
1solation seal. Consequently, CSO ensures that the components in the container chambers
are thoroughly admixed before 1) activation of the isolation peel seal .and 2)
administration of the mixed components to a patient through outlet 16. In certain
embodiments, CSO may also require that peel \Js'eals between component chambers |
activate in a specified order to facilitate thorough admixing or to ensure that reactive
components interact in a defined and predictable order. '

[0049] It has been found that correct sequential opening is influenced by several
factors. These factors include 1) the profile or geometry of the chambers, 2) the seal
contact angles (the angle formed between the container film and the peel scal), 3) the peel
seal force (or peel strength), 4) the peel seal activation energy, and 5)isobar
pressurization. Of course, highly reirable or guaranteed CSO may be achieved with large
differences in peel seal forces and/or peel seal activation energies between the partition
seal and the 1solation seal or by providing the isolation seal with a very high activation
energy. However, it has been found that peel seals with peel seal forces greater than about
30 N/ 15 mm are difficult to open, particularly for the elderly, infirm, or those with limited
dexterity. As the anticipated users, particularly self-administration users, of the present

container would frequently fall mto one or more of the aforementioned categories,
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conventional containers relying on large peel seal forces for assured CSO are not practical

In many circumstances.

[0050] The present disclosure is directed, in part, to the surprising discovery that
the chamber geometry or chamber profile may influence CSO. In particular, it has been
discovered that a container having a symmetrical chamber geometry yields an additional
parameter that may be used to more accurately control CSO. Thus, the creation of a
symmetrical chamber defined in part by the isolation peel seal advantageously provides
greater control in the formation of a multiple chamber container haﬁfing correct sequential
opening. Moreover, a symmeirical chamber profile further provides uniformity or
substantial similarity between the size of the aperiure angles in the chamber. The
advantages of these features will be further described below.

[0051] Tumning to Figures 2-3, Figures 2 and 3 show containers 10 and 100
respectively. Figure 2 shows container 10 with axis of symmetry A extending through
chamber 36 between first and second projecting portions 42 and 44, Axis of symmetry A
may be substantially normal or otherwise substantially perpendicular to a line that extends
through outlet 16 as shown in Figure 2. Aliernatively, axis of symmetry A may be
substantially parallel to first peel seal 18 or bottom peripheral edge 24. Axis of symmietry
A may also traverse oﬁe or both side edges 26, 28. Axis of éymmetry A imdicates that
chamber 36 is bilaterally symmetrical. In other words, bisection of chamber 36 along axis
A demonstrates that first peel seal 18 and first projecting portion 42 are symmetrically
arranged or disposed with respect to bottom edge 24, second peel seal 20, and second
projecting portion 44. Stated differently, first projecting portion 42 and second projecting
portion 44 are mirror images of one another along axis A.

[0052] Container 100 includes first peel seal IGQ that is substantially linear in
shape or otherwise lacks a projecting portion. First peel seal 102 defines chambers 104
and 106. Second peel seal 108 has projecting portion 110. Second peel seal 108 isolates
outlet 112. Noteworthy, is that chamber 106 lacks an axis of symmetry between peel seals

102 and 108, and no mirror image relationship exists between first peel seal 102 and

second peel 108.
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[0053] Figures 4 and 5 fespectively depict a schematic representation of the
chamber geometry profile for containers 10 and 100. Figure 4 shows that in container 10,
first projecting portion 42 and the mirror image thereto, second projecting portion 44,
form respective seal contact angles 50 and 52 m chamber 36. Seal contact angles 50 and
52 are each substantially similar in size. In an embodiment, the size for each seal contact
angle 50 and 52 may be about 30° or less. In contrast, Figure 5 shows that in container
100, first peel seal 102 forms seal contact angle 114 and projecting portion 110 of second
peel seal 108 forms seal contact angle 116 m chamber 106. Contact angle 114 is larger
than contact angie 116. In an embodiment, seal contact angle 114 may be about 80° and
seal contact angle 116 may be about 30°. Consequently, the size of seal contact angle 114
may be about two times the size of seal contact angle 116. |

[0054] Figures 4 and 5 further depict the application of a hydraulic force upon

_ containeré 10 and 100 respectively. Béch hydraulic force is broken down imto its
horizontal force component (FH) and vertical force component (FV). Provided all peel
seal parameters are constant, it is understood that the first peel seal to open is the seal with
the largest vertical force component. In Figure 4, the vertical force component for first
projecting portion 42 1s substantially the same or equal to the vertical force component for
projecting portion 44. Accordingly, in container 10, first and second projecting portions
42 and 44 will activate simultaneously or substantially simulitaneously. However, in
Figure 5, second peel seal 108 has a greater vertical force component than the vertical
force component for first peel seal 102 (the partition seal). Consequently, in container
100, second peel seal 108 (the outlet 1solation peel seal) activates before the activation of
first peel seal 102, ali other seal parameters being constant.

{0055] Thus, it has been found that by constructing a partition seal in the mirror
image of the iso‘latibn seal, a chamber having a symmetrical geometric profile may be
formed. An isolation peel seal in conjunction with a mirror-image peel seal or partition
seal yields a storage chamber that is geometrically symmetrical. Moreover, peel seal
projecting portions that are in symmetricél relation {o one another yield smaller chamber
contact angles. Substantially equal, small contact angles may further yield a chamber with

lower peel seal activation energies when compared to the peel seal activation energies for

10
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an asymmetrical chamber and/_or a chamber with unequal or large contact angles.
Moreover, the concept of 1) a symmetrical chamber defined in part by the isolation peel
seal with 2) mirror-image projecting portions may be utilized to form a multiple chamber
container that provides assured CSO énd requires lower than conventional peel seal
activation energies. A container with assured CSO and lower activation forces is
beneficial as it facilitates operation of the container. This is particularly advantageous for
elderly, weak, feeble, frail, incapacitated, and/or infirm users, particularly self-
administration users, of the present ;coritainer.

[0056] In an embodiment, ﬁrstlpeel scal 18 may be formed to have a lower peel
seal force than the peel seal force of second peel seal 20 in any manner as is commonly
known in the art. For example, first peel seal 18 may be formed by applying opposing
heat seal dies to the container at a temperature from about 115°C to about 128°C and
pressure of about 3 bar to about 5 bar. In an embodiment, first peel seal 18 may have a

- peel seal force from about 10.0 N/15 mm to about 29.0 N/15 mm (post-sterilization), or
about 10.2 N/15 mm to about 16.0 N/15 mm. In a further embodiment, the first peel seal‘
may be formed at a temperature of about 121°C and have a peel seal force of about 10.4
N/15 mm. In yet a further embodiment, the first peel seal may be formed at a temperature
of about 122°C and have a peel seal force of about 17.0 N/ 15 mm.

{0057] Similarly, second peel seal 20 may be formed by applying a heat seal die to
the container at a temperature of about 115°C to about 128°C and a pressure of about 3
bar to about 5 bar. In an embodiment, second peel seal 20 may be formed at a
temperature from about 123°C to about 126°C. Figure 6 shows a sealing die 200 that may
be used to form second peel seal 20 as is commonly known in the art. Die 200 may be a
Teflon-coated annealed die which advantageously avoids warping and avoids adhesion to
molten or melted polymeric matenals. Projection 202 may have a width D. In an
embodiment, width D may have a length of about 12 mm. A die similar o die 200 mayrbe
used to form first peel seal 18. In an embodiment, second peel seal 20 may have a peel
seal force from about 13.0 N/15 mm to about 35.0 N/15 mm (post sterilization), or about
15.0 N/15 mm to about 25.0 N/15 mm. In a further embodiment, the second peel seal may

be formed at a temperature of about 125°C and have a peel force of about 17.5 N/15 mm.

11
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In yet a further embodiment, the second peel seal may be formed at a temperature of about
126°C and have a peel seal force of about 20-21 N/15 mm.

[0058] In an embodiment, the difference between the first and second peel seal
forces may be from about 0.1 N tlo about 13.0 N, or about 2.0 N to about 10.0 N. Ina
further embodiment, the difference between the first peel seal force and the second peel
seal force may be about 7.1 N/15 mm. In yet a further embodiment, the difference
between the first peel seal force and the second peel seal force may be about 5.0 N/ 15
mm. The present container advantageously provides a highly reiiable; correct sequentially
opening container with an overall low peel seal force range (i.e., 10-20 N/ 15 mm, in an
embodiment). This stands as a marked improvement over conventional multipte chamber
containers wherein the required peel seal force range 1s between about 10-40 N/15 mm for
the partition peel seal and about 25-40 N/15 mm for the isolation peel seal. The present
container advantageously provides highly reliable correct sequential opening with low

peel seal forces.

[0059] In an embodiment, first peel seal 18 and/or first projecting portion 42 may
include outer edges 46 and 48 as shown in Figure 2. One or both edges 46 and 48 may
include a serrated portion 54. Serrated portion 54 may extend along a portion of one or

- both of edges 46 and 48. In an embodiment, serrated portion 54 may be substantially
coextensive or otherwise extend along the entire length of one or both edges 46 and 48.
Provision of serrated portion 54 reduces the activation energy (i.e,, the energy required to
initially activate the peel seal) of first peel seai 18. Lowering the activation energy is
advantageous as it lowers the force required to initially rupture the peel seal. Second peel
seal 20 may include serrated portions to alter the activation energy thereof in a similar
manner as will be described in detail below.

[0060] In an embodiment, first peel seal 18 may have a first activation energy and
second peel seal 20 may have a second activation energy, with the second activation
energy being greater than the first activation energy. In other words, first peel seal 18
requires less effort to open and opens more readily and before second peel seal 20.
Altematively, the first and second activation enefgies may be approximately equal, in

which case the first and second peel seals may open simultaneousiy. Correct sequential
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opening may be further ensured by making first peel seal 18 slightly narrower than second
peel seal 20. In another embodiment, the second activation energy may be from about 1
times to about 5 times the first activation energy. In a further embodiment, the second
activation energy may be from about 1 times o about 2 times the first activation energy.
The first activation energy may be from about 0.10 Joules to about 0.20 Joules. The
second activation energy may be from about 0.25 Joules to about 0.50 Joules.

[0061] Figure 7 illustrates a histog'rgm depicting the Peel Force (or peel seal force)
and the Peel Seal Activation Energy (or activation energy) for first (partition) seal 18
(dotted line) and second (1solation) seal 20 (solid Iine). As shown in Figure 7, the peei
seal forces for seal 18 and seal 20 may be different. In an embodiment, the peel seal
force for seals 18 and 20 may overlap as shown in the Peel Force portion of the histogram.
The activation energy for second isolation seal 20 remains greater than the activation
energy for first partition seal 18 regardless of the relationship between the peel seal forces
of seals 18 and 20. By ensuring that the activation energy of second seal 20 is greater than
the activation energy of first seal 18,7the present disclosure advantageously provides
correct sequential opening of the container regardless of the peel seal strength for each
seal 18 and 20.

' {0062] Several factors may mfluence the activation energy for each seal including
the peel seal force, the seal contact angles, and the configuration of the peel seal. In an
embodiment, the configuration of either peel seal may be modified to alter the activation
energy of the peel seal as desired. For example; the configuration of first peel seal 18 may
be varied fo alter or lower the peel seal activation energy as desired. Figure 8 is an
enlarged view of Area B of Figure 2 and shows first peel seal 18 with serrated portion 54
which may include peaks 55 and valleys 57. A distance E may extend between adjacent
peaks 55. In an embodiment, distance E may have a length from about 7 mm to about 9
mm, or about 8 mm. Fach peak 55 may have a corresponding radius of curvature F.
Radius of curvature F may have a length from about 0.3 mm to about 0.7 mm, or about
0.5 mm. The slopes between each peak and valley may form an angle G. Angle G may
be from about 75° to about 105°, or about 90°. Each valley 57 may also have a radius of

curvature H. Radius of curvature H may have a length from about 0.5 mm to about 1.5

i3



[0074] Table 2 Trial Paranmeters Pre-Sterilization
Isolation Seal Pre-Sterilization Partition Seal

wo TestzFeril i zation Isolation Seal Post-Steridd@ggddo®isr765
Partition Seal Difference Between Peelj seals
post-Sterilization Trial A 125C /4 bar Peel Seal

121C 28..63 N 15mm strip
mim, or about 1.0 mm. A distance ] may extend between peak 55 on one side of seal 18

and a corresponding valley 57 on the other side of seal 18 and aligned with peak 355.
Distance I may have a length from about 3.0 mm to about.S.O mm, or about 42 mm. A
distance J may extend between valiey 57 on one-side of seal 18 and a valiey 57 disposed
on the other side of seal 18. Distance ] may have a length from about 6.0 mm to about 8.0
mm, or about 7.5 mm. Peel seal 18 may have a width K. In an embodiment, width K may
have a length frém about 2 mum to about 3 mum, or about 2.8 mm.

[0063] First peel seal 18 may hav;a other configurations. For example, first peel
seal 18 may include serrated portion 56 having scalloped edges (Figure 9), serrated
portion 58 having trapezoidal shziped edges (Figure 10), or serrated portion 60 (Figure
11) having compact scalloped edges. Alternatively, serrated portion 60 may have
imbricated triangular shaped edges. In an embodiment, second peel seal 20 and/or second
projecting portion 44 may include a serrated portion as discussed above.

[0064] The shape of first and/or second projecting portions 42, 44 may be varied
to alter initial peak activation force and/or the peel seal activation force. Figure 12 shows
container 10 having first peel seal 18 and second peel seal 20. Projecting portion 42
projects from first peel seal 18 and each has serrated edges 46 and 48. Elbow portions 88
connect or otherwise adjoin first peel seal 18 with projecting portion 42.

[0065] Figure 12A shows an enlarged view of Area C of Figure 12 showing first

— projecting portion 42 having outer edges 46 and 48. The shape or configuration of edges
46 and 48 may be the same or different. Edge 46 may be serrated and may include peaks
80 and valieys 82. Similarly, edge 48 may be serrated and may include peaks 84 and
\?alleys 86. The height of peaks 80 and 84 may be the same or different. The depths of
valleys 82 and 86 may be the same or different. Valleys 82 of edge 46 may have a radius
of curvature L. Radius of curvature L may have a length from about 1.0 mm to about 2.0
mm, or about 1.5 mm. Peaks 80 of edge 46 may have a radius of curvature M. Radius of
curvature M may have a length from about 25.0 mm to about 27.0 mm, or about 26.50
mm. The slopes between peaks 82 and valleys 84 may form an angle N. Angle N may be
from about 70° to about 90°, or about 79°. Tuming to edge 48, each valley 86 may have

a radius of curvature Q. Radius of curvature O may have 2 length from about 1.0 mm to

14



25.02 N15mm strip 2205.N 15 mmstrip 14.99 NI15 mm
strip 7.06 N Trial B 125.5c /4 bar Peel Seal 121'C

15mnstr|p 23.70 Nil 5mmstrip 24. 4
WOZ"%?’E%% 18 Nil 5Smmstrip 10.27 N. Trial 1067765

bar Peel Seal 121C 31.54 N 15mm strip
about 2.0 mm, or about 1.5 mm. Each peak 84 may have a radius of curvature P. Radius
of curvature P may have a length from about 30.0 mm to about 40.0 mm, or about 35.0
mm. The slopes between peaks 84 and valleys 86 may form an angle Q. Angle Q may be
from about 90° to about 1107, or about 101.5°. A distance R may extend between valley
82 on edge 48 and valley 86 on edge 46. Distance R may have a length from about 3.0
mm to about 4.0 mm, or ébout 3.3 mm. |

[0066] Projecting portion 42 may also include elbows 88 adjoining projection
portion 42 to first peel seal 18. On the side of edge 48, elbow 88 may have a radius of
curvature S having a length from about 6.0 mm to about 8.0 mm, or about 7.0 mm. Elbow
88 may have a radius of curvature T on the side of edge 46, radius of curvature T having a
length from about 14.0 mm to about 16.0 mm, or about 15.0 mm.

[0067] In an embodiment, the shape of one or both of first and second projecting
portions 42, 44 may be selected from arcuate, polygonal, pointed, jagged, triangular, and
combinations thereof. In Figure 1, both first and second projecting portions 42 and 44 are
arcuate in shape. Nonlimiting examples of other shapes for the first and second projecting
portions are shown in Figures 13-21. Figure 13 shows container 10 having first projecting
portion 42 that is arcuate in shape and second projecting portion 62 being a flat arch or
elliptical (or half-elliptical) in shape. Figure 14 shows container 10 having arcuate first
projecting portion 42 and second projecting portion 64 that is arcuately pointed in shape.
Figure 15 shows container 10- having first projecting portion 66 that is pointed or
triangular in shape and second projecting portion 62 having a half-elliptical shape. Figure
16 shows container 10 having .pointed first projecting portion 66 and arcuate pointed
second projecting portion 64. Figure 17 shows container 10 having first projecfing
portion 68 having an arcuately pointed shape and second projecting portion 62 that is half-
elliptical in shape. Figure 18 shows container 10 having first projecting portion 68 that is
arcuately pointed and second projecting portion 64 fhat is arcuately pointed. Figure 19
shows container 10 having first projecting portion 70 that is polygonal in shape and
second projecting portion 72 that is pointed. Figure 20 shows container 10 having first
projecting portion 74 having a jagged shape and second projecting portion 76 having a

jagged shape or edge. Figure 21 shows container 10 having jagged first projecting portion
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22.72 NI5mstrip 24.72 NI | 5nmstrip 16.65 N 15mm
strip 807 N, Trial D 125C /4 bar Peel Seal 121C

WO R%,PRedy 15nmm strip 29.45 N 15mm strip 21. 78 d g8 7/067765
strip 23.33 NN15mm strip -1.55 Trial E 125.5C /4 bar

Peel Seal 122C 30.77 NI 5mmstrip
74 and second projecting portion 62 that is half-elliptical in shape. It is understood that
first and second projecting portions may include other shapes or configurations.

[0068] In an embodiment, a method for peeling the container is provided. The
method may include providing a container body sealed around a peripheral edge to define
an interior and an outlet providing fluid communication with the container interior, a first
peel seal having a projecting portion, a second peel seal isolating the outlet, the second
peel seal having a second projecting portion, and the first and second peel seals defining a
syrnrﬁ¢trical chamber. The method may further include activating the first peel seal and
the second peel seal. In an embodunent, the activation of the second peel seal occurs only
after the activation of the first peel seal. In yet a further embodiment, the activation of the
first peel seal may be initiated at the first projecting portion and the activation of the
second peel seal may be initiated at the second projecting portion.

{0069] In a further embodiment, the first peel seal may define two storage
chambers, each chamber holding a component as previously discussed. The method may
include admixing the components in the container before the further activating. In an

embodiment, the method may further include dispensing the admixed components from

the outlet.
[0070] In an embodiment, the method mé.y include rolling or otherwise curling the

top edge of the container upon the container body o create, with the first component, a
force within the first chamber to rupture or activate the first peel seal. In other words, the
container edge may be rtolled upon the container to create a fluid force, with the
component stored in the first chamber, equal to or greater than the first peel seal activation
force to open the first peel seal. This places the first chamber in fluid communication with
the second chamber. The rolling of the top edge may continue toward the bottom edge of
the container and cause admixture of the first and second components. In an embodiment,
the top container edge may continue to be rolled onto the container body toward the .
bottom container edge to create fluid force, with the admixed components in the
chambers, to open or rupture the second peel seal. In an embodiment, the second peel seal
has an activation force greater than the activation force of the first peel seal. The admixed

components may subsequently be dispensed through the outlet. Alternatively, the seals
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30.37 N/ 15mmstrip 24.30 N 15mm strip 23.63 N 15mm
strip 0.67 N Trial F 126C /4 bar Peel Seal 122C 33.11

strip 28.64 N15mmstrip 26.75 N 15 '
wo %4’%5% 15mm strip 4.27 N Trial G 124C 4 bl Rorsres

Seal 121C 25.05 N 15mm strip

rmay be activated in the correct order by applying direct external pressure to the bottom or

lower chamber to activate the first seal, then rolling the bag to activate the second seal.
This mode of operation may be facilitated by the first projecting portion, which may
provide an initiation point for peel seal activation that may be responsive to increased
pressure in the bottom chamber.

. [0071]} The present container advantageously 1) isolates the outlet, 2) provides a
symmetrical chamber profile that 3) makes the contact angles for the first and second peel
seals substantially equal.  Incorporation of mirror-image or symmetrically disposed
projecting portions in the chamber profiie reduces the chamber contact angle size which

correspondingly lowers the peel seal activation force. Consequently in an embodiment,

the container provides assured correct sequential opening with lower peel seal activation

forces when compared to conventional containers or asymmetrical containers. Moreover,
regardless of where hydraulic pressure is applied on the container exterior, the present

container advantageously assures that the first peel seal will activate before activation of

the second peel seal.
[0072] By way of example and not limitation, examples of the present invention

will now be given.
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24.78 NN15mm strip 18.37 N 15mm strip 16.41 N 15mm

strip -1.96 Tri al

H 124.5C / 4 bar

Peel

Seal

| 21C

WO ﬁ@w%mfw 15mm stri P 24.51 N 15mm stri P 20. 68 MT%%7/067765

strip
Peel

Seal

[0073] Table 1

16.53 NV 15mm strip 4.15 N Tri al
122C 25.80 Ni |

S5mmstrip

1 124C/ 4 bar

Taal Parameters -Pre-Stenitization Ave Pre-Sterilization Ave Posi-Sterilization Ave Post-Sterilization Ave Difference
Parttiion Seal Isqlan‘on Seatl of Partition Seal Isolation Seal Behveen Peel
seals post-
Sterilization
Trial A 124%Crdbar
Peel Seat 121 °C 22,80 Ni13mm smip 25.02 N/15mm smip 15,43 N/ Smum sirip 15.87 N/) Smun sirip 0.44 N
Trial B 124°C /4 bar
Pecl Seal 121°C 24.56 Nv15mm strip 23.7¢ N 1 5mm strip 14.69 N/15mm strip 18.00 Nr15mm serip 331N
Trial C 125°C /4 par ]
Peel Seal 121°C 26.26 N/15mm stmip 22.72 N/t Smm strip 12.43 N/15mm strip 21.48 N/15mum strip 885N
TralD 125.5°C /4 bar
Peel Seal 121°C 27.75 N/t Smm strip 29,45 N/ 5Smm: strip £3.68 N/15mm strip 19.39 N/T5mm strip 571N
Trial E 126%C /4 bar
Peel Seal 121°C 31.62 N/15mm strip 30.37 N/15mm strip 11.89 N/ESmm strip 24,32 N/15mm strip 12.43 N
Trial F 124°C /4 bar
Pesl Seal 122°C 21.95 N/ 5mm smip 28.64 N/15mm stip 19.67 N1 5mm strip 1713 N/ 5mm strip -2.54
Trial G 124.5°C /4 bar
Peel Seal 122°C 23.87 N/ Smm Strip 24.78 N/15mm strip 16,18 N/15mm strip 19.38 N/153mm smip 019N
Toal H 125°C /4 bar
} Peel Seal 122°C 26.52 N/15mm strip 24.51 WN/15mm sirip 17.63 N/15mm smip 20.34 N/15mm srip 2N
Trai | 125.5°C /4 bar
Peel Seal 122°C 27.16 N/ Smm strip 29.25 N/ Smm strip 18.34 N/13mm strip 18.86 N/1 5mm strip 0.52 N
Tral 1 126°C /4 bar ' ‘
Peel Seal 122°C 259.03 N/1 3mm strip 28 42 N/15mm strip 17.53 N/15mm strip 22.38 N/{5mm stnp 485N
TralK | 123°C /4 bar
Peel Seal 120.7°C 17.39 N/t Smam: strip 18.15 N/ismm smip £0.43 N/1Smm strip 14,77 N/E St strip 443N
Trial L 123.5°C /4 par
Peel Seal 120.7°C 19.67 N/t Smm strip 19,56 N/15mm strip 12.42 N/15mm strip 13.93 N/1 5mm sirip 1.53N
Trial M 125°C /4 bar
6.02 N/t 3mm sirip 17.60 N/I 5 strip 95BN

Peel Seal 121°C
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29.25 Nil S5mmstrip 19.05 NI5mmstrip 21.61 N 15mm
strip -2.56 Trial.! 124.5C/ 4 bar Peel Seal 122C 25.54
strip 28.42 N 15mm snip 19.88 N 15mm Sﬁé{ﬁ%
047467765

““’%%ﬂi%g&W|5nnwstrip -2.98

[ 0075]

under stood that various changes and nodifications to
the presently preferred enbodi nents descri bed herein

Such

will be apparent to those skilled in the art.
cha es ag di fications can be made w thout
depﬁ%{ﬁ%gn Fgﬁ1the spirit and scope of the present
Frial e Cl Mabk-Skiiaktel I iAo izakbh M niP(ﬁtm.lelm@ti(in[ g et entad: Difference
advant ag eS. isolaticm .Eegl t her ﬁf’n’% %aii nt eng&dnn%@lat S uc]‘ahtitiun Seal Between Peel
changes pnd nodifications be covered by the appended seals post.
cl ai ms. CLAI M5 Stenilizadon
Trial A 125C /4 bar
Peel Seal 121°C 2863 N/1Smmstrip | 23.02 N/iSmmsmip | 22.05 N/15 mm strip 14.99 N/15 mm strip 766N
Trial B 125.5°C /4 bar
Peel Seal 121°C 28.44 N/15mmsmp | 23.70 N/15mm strip 24.45 N/1Smm strip 14 18 N/15mm strip 10.27 N
Trial C 126°C /4 bar )
Peel Seal 121°C 3154 NF I Smmstrip | 22.72 N/{ 5mm strip 24.72 Nt 1 Smm strip 16.65 N/t Smrn strip 807N
4'?riai D 125°C /4 bar
Peel Seal 121°C 28.58 N/15mmstrip | 2945 N/lSmm strip | 21.78 N/1Semm strip 23.33 N/15mm strip -1.55
Triai E 125.5°C /4 bar Peet
Seal 122°C 30.77 N/15mm strip 30.37 N/15mm strip 2430 N/15mm strip 23.63 N/15mwn stmip 367N
Trat F 126°C /4 bar
Peel Seal 122°C 33.11 N/15mm strip 28.64 N/15mm strip 26.73 N/15mm sinp 22.48 W/15tmm strip 427N
Trial G 124°C /4 bar
Peel Seal 121°C 2505 N/15mm sirip 24.78 N/t 5mm strip 18.37 N/15mm strip 16.4] N/| Sramn strip -1.96
Trial H 124.5°C /4 bar
Peet Seal [21=C 2696 NASmmstrip | 24.51 N/ESmmstrip | 20.68 N/ Smm strip 16.53 N/15mm strip 415N
Tnal | 124°C /4 bar
Peel Seal 122°C 25.80 N/} Smmm strip | 29.25 N(tSmm sirip 19.05 N/15mm strip 21.61 N/V5mm strip -2.56
Trial § 124.5°C /4 bar
Peel Seal 122°C 25.54 N/15Smmstrip | 28.42 N/15men strip 19,88 N/1 5rum strip 22.86 N/1'Smm strip -2.98

[0075] It should be understood that various changes and modifications to the

presently preferred embodiments described herein will be apparent to those skilled in the
art. Sﬁch changes and modifications can be made without departing from the spirit and

cope of the present subject matter and without diminishing its intended advantages. It is
therefore intended that such changes and modifications be covered by the appended

claims.
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The invention is clained as follows: Cdaim1l. A
mul ti pl e chanber container conpri sing: a:
cont ai ner body seal ed around a peri pheral edge and
having an outlet attached to a bottom peri phera
Cf%@ﬁ@ a first peel seal defining chanbers in
ontai ner, the first peel seal having a first
proj ecting portlon and an outer edge, at least a
portT%ﬁmBQﬁPHés@émﬁﬁiﬁéeﬂo%%V|ng a serrated portion;
a second peel seal isolating.the outlet
frod@hﬁ%lchanh%ﬁ@ﬂﬁWﬁé YBbYIfANIEET CHBRISIAVI ng a
Sec oygorpﬁﬂérq)% lty 8,109 5110!119@ a g@ﬁgﬁ gbd%gg Gnd hﬁv?h% an outlet attached to
projecting portion projects towar e secon ,
abMﬂn@pﬁnﬂ@n@edgaon and the second projecting portion

j ects he first t
S ubst Rt gfﬁﬂn& F$%’§W et B AT Pegy ipb by  first
2 b p drﬁoﬁ' H&?M&ﬁtb@éd %, ﬁqéeﬁ;lt h?brﬂoﬁ Alhd SR ed@@%aPing a serrated

e flrst peel seal and the bottom peri pheral “edge.
'pmmammeThe container of claim1 wherein the first

I I q
223 o 3520 D cBalishBlinE 76 obP SRt e PR B sPERa pect sal
a bQLAE prsedtBSSHdriaH] Wieeid QRO fiekt @)@@Ecﬁ% ﬁ(ﬁ‘tloﬁjp%] Bts toward

3 e container of claim2 wherein the di erence
thp @mmaé prQj prsingi postiomn prei ﬁ@cs@mdpﬁrejeﬁmg p@l@lonsarﬂﬁ@tmtoward the first

0 abo -1 m 4. Th
prfRihs Rafticf sl sfBEbchl ctPhe 3p Tie oS mdl R hat is
-su@stﬁt@tﬁillyflﬁfe@l@l fora® E@aﬂb\'ﬁiétof 11@3 frsiNbeel beallind the doabin ;%Qipﬁeral edge.
N 1 Caim5. The container of claim1 wherein the
second peel seal has a peel force fron1about 13.0
1 o ab gngw
zlgil;%mb 1 mglﬁ-fgl c%ﬁ aﬁné}vﬂf s ea %e&?sﬂ:taf‘he&ezf first peel
fosetandalid @oomhpded yead hds & lsecc&dqﬁalcfomeebnchwhérehmhe dirst peel force is
second activation energy, the second activation
rlaﬁﬁgﬁb ¢ §pcont 8RR or equal to the first activation
energy. Caim 7. The container -of claim®6 wherein the

.second activation energy is
Claim 3. The container of claim 2 wherein the difference between the first

“and second peelr forces is from about 0.1 N/ 15 mm to about 15.0 N/15 mm.

Claim 4. The container of claim 1 wherein the first peel seal has a peel

force from about 10.0 N/ 15 mm to about 29.0 N/ 15 mm.

Claim 5. The container of claim 1 wherein the second peel seal has a peel

force from about 13.0 N/15 mm to about -35.0 N/ 15 mm.

* Claim 6. The container of claim 1 wherein the first peel seal has a first
activation energy and the second peel seal has a second activation energy, the second

activation energy greater than or equal to the first activation energy.

Claim 7. The container of claim 6 wherein the second activation energy is

from about 1 to about 5 times greater than the first activation energy.
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fromabout 1 to about 5 tines greater than the first
activation energy. Caim8.The container of claim®é
wherein the second activation energy is from about

1.25 to about 2 tines greater than the first

activation energy. Caim9. The container of claim®é
wherein the first activation energy IS fron1about

0. 10~Joul.es t bout

cont aRREF of - cHAT RbaHas Rt RSl bl SR {evgion enerey

is ERaE gjbult $.26k® Eb@lh@tﬁm&; #oatdiOthethe RstAbOUHt 08 B gy.
Joul es.. Claim11. The contai ner of claim1 wherein the

first projecting portion has a shape sel ected from

the @%ﬁﬁ'?r Cons’tﬁf‘é E(S}Rm% (?fr n‘%ﬂ 8 iRy tgﬁ:nﬁllst ?&gagl&?n gnergy 18

j agge i angu I'nat’ions ereo

frdd abbe@ (cnioaiezas abéutct)l.mhmﬂes.v\her ei n the second
projecting portion has-a shape selected fromthe
group consisting of arcuate, polygonal, pointed,

] a99€dim § 6! ang’Pﬂl@Ec%ntﬁP %Wh@f@n Lﬂé}e%egﬁfd acgvétll(fﬂ energy

13. T e contalner reint I rst
is fwonj Bet 0.8 5 foules arebovhe 58 dowded proj ecting portion
and the outlet are in a substantially linear relation
with respect to each other. C aim 14. The contai ner of

cl ai Mt Mper eiThd BentSIR600H cRER!1 SB8fkin el fBF prOJectmg portion
conprises an outer edge, at |east a portion of "the

hag @tseapeeﬂst@?@tdda?mmghegmep cansstingorftaronte, polygonal, pomted Jagged

triangular, and combinations thereof.

Claim 12. The container of claim 1 wherein the second projecting portion
has a shape selected from the group consisting of arcuate, polygonal, pointed, jagged,

triangular, and combinations thereof .
Claim 13. The container of claim 1 wherein the first projecting portion,
~ the second projecting pertion, and the outlet are in a substantially linear relation with

respect to each other.

Claim 14. The container of rclaim' 1 wherein the second peel seal further

comprises an outer edge, at least a portion of the outer edge having a serrated portion.

21



G aim 15. The container of claim1l wherein the second

peel seal has. opposing ends and the contai ner has a
plurality of edges, each-end in contact with the sane -
contai ner edge. Claim16. The container of claiml
wher@laimtlhe seTindopemkr 9€alaitiel i wigeiantheuddeetid peel seal has

chanber., C m 17. The, cont.ai f, cl ai erein
oG epAn R E RS Rt of Sett. Yl Sndh M Eofdbt with the
sa@RIodHnRikatd@n W th the container interior and the

second peel seal covers the inlet end. Caim18. A
mul ti pl e chanber container conpri sing: a

cont@hahgnh6bodyrigea@dnar GWhndl Rafetdih eralecaAd 9e@1r!;@a1 defines
haV|n%lan outl et attached to a bottom peri pheral
tC

amber. 5 fjrst peel seal having a projection
portlon and an outer edge, at |east a portion-.of the
out er ed?e havi ng a serrated portion; a second
peelClg@a 7i sol Bhe enplainey ofuraint | wheeein dbo autles furtherecamprises

Q?ﬂlep&lcﬁms&ﬁﬁﬂgm@{it% EGhth e Ba{t‘tn'ngpmt&%ﬂb? raihnthé &kl rp%%l seal

prOJectlng portion projects t.oward

copemsjtleciniahgngorti on and the second prOJectlng portlon
projects toward the first projecting portion
substantially symetrically about an axis of symmetry
A tHﬂﬁnh$8subsianﬁhﬁhb&mnhnabhmhwtomnpdﬁmgst one of

the fir ' and f he bot eri.pheral ed

b ot B8ty SR AR § Bl ARG an U actached
to albosbmnictiphdryl ®ypaaret ri cal chanber. C ai m 19. The
ai.m 18 wherein hanber furth

conp i SeiecbirEbet Puiifion Priotao anenireges. al st a porion
ofﬂ&rcn@madgelhwmg@sa-rétempoxﬁzshendl ng through the outl et

Claim?2 %g ontal er of cla % %8 wherein the fir

pr 0j2e¥EEP P?f‘grs?‘i‘ dso a%g theeortiet dhel sosf el syl BBYIPE @nsecond
prsfeétﬁﬁ% ﬁ&ﬁ@ﬁ Ciivhé&%lrf ﬂfeSfusaqb%Jéaﬁ@nﬁblﬁ&@lpr@@ag a6{vadN@ee8cond

i'n the chanbe he seal "contact angl es "bei ng

ProjeHEEa RETHON ?nc}dthw %eondy pgpjgeting portion projects toward the first
projecting portion substantially symmetrically about an axis of symmetry A that is

substantially parallel to at least one of the first peel seal and the bottom peripheral

edge; and
the first and second peel seals defining a substantially symmetrical chamber.

Claim 19. The container of claim 18 wherein the chamber further
comprises an axis of symmetry substantially perpendicular to a line extending through
the outlet. '

Claim 20. The container of claim 18 wherein the first projecting portion
and the second projecting portion define respective first and second seal contact

angles in the chamber, the seal contact angles being substantially similar in size.

Claim 21. The container of claim 20 wherein the seal contact angles are

less than or equal to about 30°.
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Cl aim 21. The container of claim?20 wherein the sea

contact angles are |less than or equal to about 300 .
G ai m 22. The container of claim18 wherein the first.
peel _seal__has actlvatl n for ess a
hoti GRINGA f or Lbe 9tEReE: Gbe @eafher&eai teis Pl 2galahas an

adﬁeaﬁtgﬁfowleeeﬁm R RivEOSH ﬁalr&eaf tRAMBRI feP&&l abl e

seal, the nethod conprising: - providing a-
contalner body seal ed around a perlpheral edge and

havi an o tIe tached to a bott [

caoec B 23 PAimEhef WG S rin Pt PR oREEPR el e
mB@bd c&pALHs:an out er edge, at |east a portlon of the

out er edge %aV|ng a serrated portion, and 3) a second

peel prowding %ecmmumrgqumse@lmilaequndtmer@é@l@h dd@e@ld @efaig 1) an
in th

ourt]la%/ at{]a%Ped % acgor{'&) oir%é) %%zt'all g?%ep ?g ﬁrsé[I pf:eh eaI Javing a%rst pro;ectmg

i'ng por r0j ec

pqmﬁ@n aad iangoper bdgn aarlmlast hepcesond Ry @ht%ﬁ t‘:ﬂgfg hR@h§ i 0Berrated
projects toward the first pro ectlng portio

. posiiafh AR ) & J9gonsy et el catlainzathe stileln Uiswgesonst pes) erdheying a

g BB B IELIRLLY O By 08 B e
sceordl prbjecfing port@nchnd ghe Bebopé @lrojse ot piofgtsatoward the first

synmetri cal anber; activating the first peel sea
Pr%Jﬁaﬂ%P(P%fnSHgstﬁlﬁel@eS@m%e eéf ouf an @i o SmeEy A that is

subRAREAy Har] e‘?'t(maﬁ Ra¥th6ieCd st pde Ftsea‘? &gl the %ttom enpheral

activation and the secon pee seal activation occur
edge aad pheihet arddenet] st smaitodelinGligd syn@betiibd chehbard of

cl ai rein the second peel seal activation
occdf V%H@QE%EF%PﬁQﬁsﬁfeﬁ%t peel seal activation.
CIauﬁhaﬁnéq%3§§bﬁ@9a9@@glaln123 further conprising
initiating the activating of the first peel seal at

the first projecting portion.
Claim 24. The method of claim 23 wherein the first peel seal activation

and the second peel seal activation occur in a predetermined sequence.

. Claim 25. The method of claim 23 wherein the second peel seal activation

occurs only after the first peel seal activation.

Claim 26. The method of claim 23 further comprising mztlating the
activating of the first peel seal at the first projecting portion.

Claim 27. The method of claim 23 further comprising initiating the’

activating of the second peel seal at the second projecting portion.
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C aim 27. The nethod of claim23 further conprising
“initiating the activating of the second peel seal at
- the second projecting portion. Claim28The nethod of

claim23 erej,n the first.peel seal defines t :
chan@g%n% ’2‘§2 ach I&%g’ﬁ‘%@ fof 8&?{‘%&% b ergmrtgg éégtple?/les\ggl defines two
clegiveaneath chhmbeeth@sining & NeEpcaiP IchipdBerid MeX kldehddN urther
conponents before the further activating. Caim .
COPIDITRHE et iod test capnpanants Sefone thedirthermptivalingg:
di spensi ng the adm xed conponents fromthe outlet.
Cldaim 29.  The method of claim 28 further comprising dispensing the

admixed components from the outlet.
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