SUBSTANTI ALLY RI G D COLLAPSI BLE LI NER, CONTAI NER ANDY OR LI NER FOR REPLACI NG
GLASS BOTITLES, AND ENHANCED FLEXI BLE LI NERS Cross-Reference to Rel ated

Appl i cat iwO201051093hi s application relates to |nternati @ecaIUSRa/ 055589l . No.
PCT/ US10/ 41629, titled "Substantially Rigid Collapsible Liner and Flexible
Qusseted or Non-gusseted Liners and Methods of Manufacturing the Sane and
Met hods for Limting Choke-off in Liners,” filed July 9, 2010; U.S. Patent
Appl. No. 61/391,945, titled "Substantially Rigid Collapsible Liner,
Cont ai ner and/or Liner for Replacing G ass Bottles, and Fl exi bl e Gusseted
or Non-Gusseted Liners," filed Cctober 11, 2010; and U.S. Patent Appl. No.
61/405,567, titled "Substantially Rigid Collapsible Liner, Container and/or
Liner for Replacing G ass Bottles, and Flexible Gusseted or Non-Cusseted
Liners,” filed Cctober 21, 2010, the contents of each of which are hereby

i ncorporated by reference herein in their entirety. Field of the Invention
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Cross-Reference to Related Applications

[001] This application relates to Interational Pat. Appl. No. PCT/US10/41629,
titled “Substantially Rigid Collapsible Liner and Flexible Gusseted or Non-gusseted
Liners and Methods of Manufacturing the Same and Methods for Limiting Choke-off in
Liners,” filed July 9, 2010; U.S. Patent Appl. No. 61/391,945, titled “Substantially Rigid
Collapsible Liner, Container and/or Liner for Replacing Glass Bottles, and Flexible
Gusseted or Non-Gusseted Liners,” filed October 11, 2010; and U.S. Patent Appl. No.
61/405,567, titled “Substantially Rigid Collapsible Liner, Container and/or Liner for
Replacing Glass Bottles, and Flexible Gusseted or Non-Gusseted Liners,” filed October
21, 2010, the contents of each of which are hereby incorporated by reference herein in

their entirety.
Field of the Invention

{002] The present disclosure relates to liner-based storage and dispensing
systems. More particularly, the present disclosure relates to substantially rigid
containers, collapsible liners, and flexible gusseted or non-gusseted liners and methods
for manufacturing the same. The present disclosure also relates to systems and liners that
may be used as alternatives to, or replacements for, simple rigid-wall containers, such as
those made of glass. The present disclosure also relates to methods for limiting choke-off

in liners.
Background of the Invention

[003] Numerous manufacturing processes require the use of ultrapure liquids,
such as acids, solvents, bases, photoresists, slurries, cleaning formulations, dopants,
inorganic, organic, metalorganic and biological solutions, pharmaceuticals, and

radicactive chemicals. Such applications require that the number and size of particles in

1



containers, collapsible liners, and flexible gusseted or non-gusseted
liners and nmet hods for manufacturing the sane. The present disclosure also
rel at es twoystem®3and |iners that nay be used as alt er RETIUSREI 1106555

repl acenents for, sinple rigid-wall containers, such as those nade of

gl ass. The present disclosure also relates to nmethods for limting
choke-off in liners. Background of the Invention [3] Nunerous
manuf act uri ng processes require the use of ultrapure |iquids, such as

aci ds, solvents, bases, photoresists, slurries, cleaning fornul ations,
dopants, inorganic, organic, netal organic and biol ogical solutions,

phar maceuti cal s, and radi oactive chem cals. Such applications require that
t he nunber and size of particles in 1 the ultrapure liquids be mnimzed
In particular, because ultrapure liquids are used in many aspects of the
m croel ectroni ¢ manufacturing process, sem conductor manufacturers have
establ i shed strict Earticle concqptrati ns ec}ficgtigggsggy process
chenical' s and ch&hi'CEIe HARDP MRE S0 Jt BHERE “SUEn " eps et Eati'ons are needed
because, shoul d e Pspei ds thesigFodeoph P e iPan iiPEEt GFIAY™ /St ocess contain
hi gh | evel s of pambholehaersdislses parich@onxartigncbeifcaiyns udyisises may be
deposi ted on sol immistrhasasea®findinf) @uishdii GaA spedifthtBns@@Mgeded Mectustr N, | ead to

pr oduct failure g‘l@lgdtﬁqu&iu; ngd M@kh’e R%u%QngrpﬁLeLsQ&icaJnih{gﬁllevels &f@;ﬂid@@cor di ngl Y,

storage, tr ar]Sporrtb%btb sot b a%{gld ocri 'bu%Bee rr]nsa}ll &Qlepgéritedsoggohlld H.llrfgcgs%ph{g g]imlni C]UI dS r eqUi re
"pr BVi dl 5equate otecti o or the retained

contai ners capabfe of pr I ng ac ro; an. f

liquids. Two typé@“ﬂ?m@&d?&?ﬁgggﬁTV%?%ﬁW$§“ géﬁ“ﬁﬁﬂ?he i ndustries are
si npl e rigi d-wal %gont aideriselyraerescofansglgisn gy dispinsret oy e HEPPEDI | apsi bl e

| i ner-based cont aqure resuire Ringihdgh- s@blé ofcroniliad mense avatiogdnvienttdirohal |y used
because of their ;phySivealesSt oG Rgicaly BeGK nnalubiSes at BEXPRESEYVE cost, and
ease of manufact lclJngihersSllr!ﬁJ.lof %QQ%@J]Q&@ra§i1colﬁﬂ%“ﬁ&f—base@@(ﬂt_aih&:t rR%Q%le air-li CIUI d

interfaces when R G e a di 1§d n%l Slsc!agoecztar;eeofl thegu gi'call_t llg%xs &M GRS € in pressure
can cause gas to drSsof VE Nt o the retained 11quid, such as photoresist, in
the contai ner andedH™I¥att 48 LHAEEIT YA E FEEhE" BIBBI € generation in
the liquids in tHeiddieemsa preyaddpenfns fhe g chhis ererd] pPsUe st 25psi bl e

| i ner-based cont gismeisSve Bt Gkre@ised liqud, sNOWRadkfesi)t, idhspearsrendsydtaém mar ket ed by
ATM, Inc., are GARRBLGRc S@MIe knGuSCh iqiid mhtk Opinet vhinit er f aces by

pl’ ESESUI’ I zlng, W £[|(J35 .gas’ Qtél\rjﬁlag egf,hcgllal)slb@%ger-bage§ cOQ&Qer,Ss%Q o Qe gb\f/ﬁf;@ l y onto t he
liquid in the co télner, 1 & di spensi ng. ﬁ?m@v%ri kn@mq.héners may be
unabl e to providé“%ﬁ%ﬁﬁﬁ?€”5F8Péégﬁbﬁwaﬁgfﬁ%e(éﬁVfP%ﬁﬁeﬁ al"“ condi ti ons. For
exanmpl e, current iftefesby pesatheciheaicrebdnggyorrs [ SR tetd t he ret ai ned

| i qui d agai nst piinodogeinauRigt dispesing rithwiveralmen linerst e byyebbitge Boifet i mes caused by
el astic def ormat ia&ﬁllatf: f)r&EHidﬁia@fn@%ﬂvﬁiﬂﬁqntal&blﬁihonaS%I hape darauightscon by
transportat ion Ofcontangs r9a9 @aql% Mt'the-[c}t.h%edvliqlb& @Eil&sgﬁ}ﬁog ]{u&{ﬁ}eg haRsPert at ion can

el asf[ i cal | y def Orthren %rds ];olmgléqesacalllscladnb%relagi?‘ qyfo élgti(ql.e §om( Gbrgmn’s, shchqyﬁgsgds to mllions
of tinmes) between thé Source and fi nal destlnatlg reater the

, ns. The,
vi bration, the nﬁP@mﬁPBbﬁﬁP@wTﬂéﬁmﬁ?%ﬁﬁ]ék’ﬂﬁﬂmﬁéTﬁ@?%%?ggﬁflI be produced.
Ot her causes of pltiti e merdlene ligh mana figesi (he| preds RorlonefT @Y, drops, or
| arge anplitude nRvemBksceald findh dsipoipds.alhneraer @asbratwythdyercirpbloduced t hr ough
the pinhol es or wel@hndi®aiSeld heHiRRYroGRAL Bifdrkati dgnblend etdadaned | i qui ds over

time, as the gas iAM.uJielshog(%ffegg grg&,toxtlgg a&lﬁtu&%oi/eglgr@ of h€ore@bUbds QR van d cone out
onto the wafer asmtrtgc}ljlpeg) ’!hre01§gh the pinholes or weld teats, thereby contaminating the retained liquids
over time, as the gas will be permitted to go into the solution and come out onto the wafer

as bubbles.



2 [6] Additionally, collapsible liners are configured to be filled with a
speci fied anount of |iquid. However, the liners do not fit cleanly within
their reswoechins1@at er contai ners as fol ds are created PATIUSR0LIOFZSSS as
they are fit inside the containers. The folds may preclude liquid from
filling the liners in the space taken up by the folds. Accordingly, when
the container is filled with the specified anount of liquid, the liquid
tends to overflow the container resulting in loss of liquid. As stated
previously, such liquids are typically ultrapure |iquids, such as acids,
sol vents, bases, photoresists, dopants, inorganic, organic, and biol ogical
sol utions, pharmaceuticals, and radi oactive chem cals, which can be very
expensi ve, for exanple about $2,500/L or nore. Thus, even a small anount of
overflow is undesirable. [7] Thus, there exists a need in the art for
better liner systens for ultrapure quuids that do not include the

di sadvant ages presented C IJa sible I'iner-based

contai ners. Ther E)O(i] s a ﬁg%tﬁﬁ)aflhco laﬁmbleqmeirs afe conﬁ%ure%to be {1 l Fi?ecr I gl d col | apSI bl e
liners and erX|HF%MQU§§%H@W“@¥mﬁHﬁS@U?%%f@HWWF%%*§T“$ﬁ%?%$Ws a need in the
art for a |iner- baset shloragedinche thes pansirafgingdy §t erfitehiathe fddr esses t he

probl ens associ atug@dpulchigpib Hae | fesg tevaihed T @Rl $acc GRS uprHesisUrie. sat urati on, and
overflow There h&m@mﬁﬁﬁgn&ﬂm&hﬁmﬂﬁﬁd%Qﬂwhkﬂ@&w@ﬁﬁﬁdmﬁﬁ@magﬁ and dlspen3|ng

SySt errs that addr 4] OVCI‘ ow onalner esylting 0 d §JCJ Ol ds I n the
i ner that can reéﬁf & 55 P ?11 $%§9 3&% AM%&QPQ%&Qﬁe liner. There is

t'h
al so a need in tH@“%thwﬁwyPWﬁ@T§mWﬁ§F ﬁ?@mﬁ SaR basﬁsé’}mmﬁmttshat choke-of f is
limited or elim datedrodrs EmBGWH%%ymmeﬁﬁ%PWﬁV@ﬁWﬁdﬁdP@P“Tﬁe pr esent
di scl osure, in oBemienhatth et yeryrealeave St txanrde spiunids0pasede skhgr age syst em t hat
i ncl udes an over pagcdsmantloud: of dvii@kvis ulda@ablei Nner may be provided within the

over pack. The |Irb%7'] may xﬂﬁvtﬁere%ésuahééd%maaﬂlfdryengrlhgsr dsinis Retieap@d | form ng an

interior cavity qf . | i ner he. rigid Liner wall havifg.g. thickness such
that the |iner Ig SU S onotmcluc]!ethed1 sady, age resene ypno él ~wal c g)élncaed state but

I n._an
col | apsi bl e at a'f5FEsdyrEcs E?“Fﬁﬁﬁhéﬁﬁﬁﬁ”?ﬁﬁ %vwFS“ﬁwmééﬁg% fluid from
wi thin the inter pwflexibimgisteipd or[ngieuswire ling e Bep e 2 g %%W%%UWéhmiﬁw%nother
enbodi nment, r el ak@se tnd digerkihgy@srem thiyaddrelya she protlempresociarg ith fnliptepriviidy an i nteri or
cavit Yy of the [i R, g@@gss@e sitUIQan,aﬁdQ@erfge.ne}l’eﬁhsl ayheed fin thhe rhodetom of the liner to
increase dis pens @tpljaée Ianthi’spexéing systems that addresses the problems associated with excess folds
in the liner that can result in additional trapped gas within the liner. There is also a need

in the art for liners that are comprised such that choke-off is limited or eliminated.
Brief Summary of the Invention

[008] The present disclosure, in one embodiment, relates to a liner-based storage
system that includes an overpack and a liner. The liner may be provided within the
overpack. The liner may have a substantially rigid liner wall forming an interior cavity of
the liner, the rigid liner wall having a thickness such that the liner is substantially self-
supporting in an expanded state but collapsible at a pressure less than about 20 psi to
dispense fluid from within the interior cavity.

[009] The present disclosure, in another embodiment, relates to a liner that has a
liner wall forming an interior cavity of the liner and a sump area generally at the bottom

of the liner to increase dispensability.



[ 10] The present disclosure, in another enbodinent, relates to a |liner that
further includes a neans for preventing choke-off. [11] The present

di scl osurwQ 20rz/@amBher enbodi ment, relates to a |iner f@CTASPIIAOFIGS
rigid-wall containers. The liner includes a liner wall that forns an
interior cavity of the liner for holding a material. The liner wall is nade
from pol yet hyl ene napthalate (PEN) with or without a noisture-barrier
coating. The liner also includes a fitnent attached to the liner wall for
introducing the material into the interior cavity of the liner and for

di spensing the material fromthe interior cavity of the liner. [12] In
anot her enbodi nent, the present disclosure relates to a |iner systemfor
replacing rigid-wall containers. The liner systemincludes a |iner that
forms an interior cavity for holding a material. The liner is nmade from

pol yet hyl ene napthal ate (PEN). The liner systemalso includes at |east one
desi ccant for reducing noisture pa55|%§ |nt]9d he H?t Qh%&tcaV|ty of the
liner. [13] In 24t her "BBodT HERYS P ABOHERRERE 5t dstiFe T el ates to a

met hod of deI|veﬁhhgmamht@%mﬁUWWﬁymmﬁ%%¥|aI to a seni conductor process that
i ncl udes providi mgla subist i difcloyrer in ghogher npaimenstrelsrditng litsofet ai ner havi ng
the high purity pRtRE Hiad-wllcbaes i The afr i@ kiieF wilher 8ek . fber cont ai ner has a

container wall conpri:-si0g: thomt mﬂlte%me Thaphthakate sPENwmand a dip tube in
t he I nt er I Or f Or dt'haﬁ&d%w%ror W%Ou agmlsttpé'jty I‘IEI' coa[(%t %Ee 11@5!1’ al;o%ﬂl(%i! Om The dl p

tube is coupled t sem conduct orzf The nethod al so

i ncl udes d|spensfﬁﬁmﬂﬁewﬁ?ﬁhmﬁﬂ???vmﬁﬁFgPFaﬁwT Bhﬁtﬁ“mESWPa.ner via the dip
tube and del i ver ihatpetapidor disaghingybermjatenzl frppthe fiespr cayiey ofthsdnfownst r eam

sem conduct or pr @®ss. I dhélier dmitodiieitte phsar fikvesure edviygelp imerntssm fot he pr esent

di scl osure rel at @fiadn@ rig@d-hdi R@mdA 3€in& Y5t Mridnalibeliha Grodan BMeF pack and a

l'i ner pr ovi ded \MCJVQ/I fa' ht)lmgg aq}{aeeylaﬁ)aﬁ'}é tine} ihglacie 1564 ol ehélgpﬂﬁlatmltl)h and a liner
wal | form ng an ITpe hn% %ytstem iﬁso mlcll,1d¥s a?Ieistfone desmcantqjér re%umn% %g\{drerl)gss@g ntt(hl ckness such

that the liner is su an expanded state, but
is collapsible aﬁwamﬁ¥%§§ﬁ?@hﬁf | ess than about 20 psi. The liner may be
configured to colld¥pse dwenythd coriimp ihatreeit gisclaii 1elatesfto ¢ Ethdvwér pack upon t he
i ntroduction of @&eligfi aHigh lpirGUhatridl PtaGengdandgamnprbeas thg praloes hetdieen t he | i ner and
the overpack, t h@t[b%yallydlilgﬁipﬁe@&im@i& GBS tathigh ety nbirarstored R@n | | Nner and/ or
over pac k may hav ?ntegtg %ergo% t‘ﬁP&;ﬁm&HIaJ a%&l%m&%‘ (,ldllnﬁéngf p%eth?lﬁh@ La{)l@r‘all&t& ng the coll apse

of the liner. he Ldll’ a.Rarth uI ar enbodi ment,
S B
may i nclude a pl Hm?”%amhgaﬂe% ﬁh”h°%f?“ﬁ§ g mm%ﬁlmﬁgggg) around t he

ci rcunference ofTFH@’WWneWW%d“ah@WﬁFmBG%Wﬁﬁﬁﬁrmtﬁ% e 8 overpack can
be cobl ownpl ded, iordenéminse thyl ehvmeivdresgrial Grm hatasgnalip Yo BP 8% #61 ded. The one
or nore surface figadicyeSigh @fity Badbl fode bdwhgfeamh@nicodiclogpses. of the | i ner nmay be
confi gur ed to I’TB.i[d']ﬁ]ai n tihen ifuﬂﬁe%&dﬁrﬂnt@ﬁ&ﬂf@&ﬂm&ld@ﬂe hlhtdd @Fa liPEseOV Er pack when

nOt I n aCt I Ve dl 3 n cluding an, overpac 1 n 118) W, n e% gﬁ‘ﬁ’leflrglr LJL 5 I nCl Ude a
chinme coupled to fﬁ %qd %rlg%n§?9§§%% b ﬁy%ﬁ %b hi q§%5E¥ be coupled to

h
t he over pac Kk b érﬁ an{il ? Ltner w\:“ fgyrﬁnn% 7.1'1 1nter1?{-car\f1g optﬁchn%r andttp\avm%a[ !110 F el y cover | ng
the one or nore §BWFd@%“F@%@U@%§”“WW%W¥W%é@”ﬁﬁ&ﬁ%PMBW@ﬂﬁQ%%acould be
configured to comterot of teh@arcdiu} 24 ps ethaifnerobpebe popfigared taqalepre pttafomtahe | i ner
col | apses subst andtdrialwhiyor BY@Epayk ufdn i€ itkl@tiod Bitaigd b liuicimeyt adhwlmet he | nt eri or
wal | of the overpagks me ﬁ?r ahd tﬁe)(ler[ﬁdﬂdﬂeggy RVLSP aGkntd PR IV Ehedinddar ri er coating

for pr otecti ng Cond%reg!/e Sackoma Eave onJ or Qoqg s'urfaliJ fmule?fgr cé{ttrolltnpﬁe cgllﬂthsgﬁthgay have a
barrier coati ng fOI’ % conten XS'[ em may

t
further include f8%n mf%ﬁ“ﬁ?@%@ﬁfﬁﬁg“ ﬁ&ﬁ@“w?r“%?WFmtmﬁ”n‘mee enbodi ment ,
may be a choke- ofpforefiy elievnesle- s droteh g e CHEMFRER 1 5F°F he | i ner and
positioned within the interior cavity pf the liner. The liner and/or
over pack can have a plurality of wall |ayers and/or could be conprised of a
bi odegradabl e material. The system may al so i nclude a sensor for neasuring
di spense of the contents of the liner and/or a device for tracking at | east
one of liner contents or |iner usage. In sone cases, a dessicant may be
di sposed between the |iner and overpack. A cap nmay al so be included and can
be adapted for coupling with the mouth of the liner. Simlarly, a connector
may be included with the system the connector adapted for at |east one of

filling the Iiner or dispensing contents fromthe |liner. The connector can
be adapted for coupling with the cap of the liner. In sone cases, the
connector can be configured for substantially aseptic filling or dispense.

The connector nay al so have a di ptube probe that partially extends into the
|l iner for dispensing the contents of the liner. In addition to being
configured for dispense, the connector may be adapted for recircul ation of
the contents of the I|ner The |i ner mall in an expanded shape coul d be
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[15] In yet further enbodi nents, the present disclosure relates to a liner
having a polyneric liner wall formng an interior cavity of the liner, the
| i ner walwotawesgoa t hi ckness of between about 0.1 mm t @CaABSA11D55588 such
that the liner is substantially freestanding and a nouth configured for
coupling with a punp di spense connector having a di ptube. The punp di spense
connector could be that of a conventional glass bottle dispensing system
as described herein. The liner could have an overpack |ayer and an |iner

| ayer di sposed therein, and in sone cases nmay be cobl ownvol ded, or nested

bl owrol ded, or integrally blow nolded. [16] In other enbodi nents, the
present disclosure relates a nethod for dispensing the contents of a

| i ner-based system The nethod may include providing a |iner having a
polymeric liner wall formng an interior cavity of the liner, the |iner

wal | having a thickness of between about 0.1 nmto about 3 mmsuch that the

liner is substanti ge-sta din configured for coupling
with a purrp di Spgﬁﬁrov a%(he}(l:etl%eranaoverrpgk e&c?blowmggied or estedlng/ ﬁ e punp di spense

connector is thatr gy oymodst Tepsr: ‘@Feé‘gg"effétt‘rfs f"éc"d‘ir"g’ﬁ?etPFs“Plﬁ‘ﬁ system The
mout h of the |i nefthertiny mbebe coligyledid mpigeirt thpenippedindisdres ed egmdect or, and t he
contents of the dast im@ywe bigpedd. SIP RS edes We dyst @ayplutip idh@pehise connect or.
[17] Wile nulti I@Auﬁedemtlerrmmls oRh Bk, AhS @0 880he cifidald meQldadk vembodi ment s of
the present di SCl 0813 with I:ch1 cgé%&ag&ﬁy e%g}acro%erg &Iegnetom&e%urﬁ&lfe!atlu&d in the art

fromthe follown et al t whi cribes
illustrative enbgge ﬁ%ﬁn[dlgr od?rpafkhcguc*bﬁ (51 uredtﬁcont o(l:the copztpse oftgeqm%: suclied the vari ous

embodi ment's of t He hsfiesselpseiPsatioy eredy cpiEREA By et bHEEPFES at | ons i n
vari ous obvi ous astfrectsck dhd lingiatdvoererradepahtve mipofer onirg hierresging i t and scope of
t he present i nvernic@of tAGEOT SiniRgy, Yhe cHintenag havw ngs: @niek hatabdned descri ption

are to be regar dgglteﬁssoflthL ll&stm%atem v\gﬁm{a@ma&n@@%r RQtnikLBdddect i ve. Bri ef

Descr i pt ion of th ?ch n one ¢ r!)9(§ ment ma ]oe c! ok&l: o%f ptrebe%terdeEOQJdth&oGg%ttﬂe glglnh%@nd udes with
clainms particular ut di stinct he subject matter

poI Nt
that is regarded “ﬁgn‘"‘f Bt ‘f?f‘ Wﬁ%” t?fé?““l“?fﬁ%mye°rfrﬁ%lﬁlfrrr£hethner [ m? Ke“present

di sclosure, it i smiyetirbydy Oft‘*hlélf‘ye‘ls H’é/orlc?i‘%f‘éﬁ‘t"in?i‘ﬁd\?\ﬁalb‘l"deﬁ@abﬂ:?é‘iatfr under st ood
fromthe foll ow Mg sesori b indwe ¢ ake for nasuda dsnancd! ihorntwistfthetlie acconmpanyi ng
Figures, in whiCRidoBa defich @} wabtliar 1ekst dnS of@ineBofl@ys Q@SS S@ Bk @RAL Vi ew of a

substantially ri Qlseatt Bhy) B Jscl&twlsemﬁneﬂaﬁhoa&;ﬁ@r dancey b bdncARa enbodi ment  of

:Ihl’erepr e[sggi[ Ic—lll %Cla%sceldlrbgada;%eF of oaﬁn with er?outhaft}(l:emr?‘eg tSmﬁ]hrRIVX‘cELgec per meation over

21 %%g |ng a barrier
enhanci ng nat eri &f "{'Yedgit ihﬁsé?‘emr H °%“c‘f8?ad?ﬁ?:@r W Lh " ERBo A nent of the

pr esent di scl osupipensing contents from the liner. The connector can be adapted for coupling with the
cap of the liner. In some cases, the connector can be configured for substantially aseptic
filling or dispense. The connector may also have a diptube probe that partially extends
into the liner for dispensing the contents of the liner. In addition to being configuted for
dispense, the connector may be adapted for recirculation of the contents of the liner. The
liner wall in an expanded shape could be substantially cylindrical, but other shapes, such
as but not limited to a substantially rectangular or square cross-section, are possible. The
liner could comprise a plurality of predetermined fold lines that allow the liner to be
collapsed in a predetermined manner. The liner may thus be provided within the
overpack by collapsing the liner in the predetermined manner, inserting the collapsed
liner into a mouth of the overpack, and expanding the liner inside the overpack. In some

cases, the overpack may include two interconnecting portions.

5



[22] FIG 4 is a side, cross-sectional view of a substantially rigid
coll apsible liner in accordance with another enbodi nent of the present
di scl osurw0 20{22810981 G 5 is a cut-away view show ng a | PAREUSMILIOSHESSUND, in

is a side, cross-sectional

with one enbodi nent of the

accordance with one enbodi ment of the present disclosure. [24] FIG 6 is a
side, cross-sectional view of a substantially rigid collapsible liner in
accordance wi th anot her enbodi nent of the present disclosure. [25] FIG 7
( view and a top view of a substantially rigid

coll apsible liner in accordance with a further embodinent of the present

di sclosure. [26] FIG 8A is a perspective view of a liner in accordance

present disclosure. [27] FIG 8Bis a

perspective view of the liner of FIG 8A shown in an expanded state. [28]

FIG 8Cis atop view of the liner shown in FIG 8A

view of the liner shown in

present disclosu

[29] FIG 8D is top

FIG 8B. [30] FIG B8E shows the neck of a liner
in an | nj ect i on E)léow rTDlIndyletr}LgthéEr) em| gd?n?e%ts th('ei}():rgsgl{ cg slcl(l;]sgre }elgtes?onaqm H;nggdl ment Of the

a polymeric liner wall forming an interior cavity of the liner, the liner wall having a

thickness of between about 0.1 mm to about 3 mm such that the liner is substantially free-

standing and a mouth configured for coupling with a pump dispense connector having a

diptube. The pump dispense connector could be that of a conventional glass bottle

dispensing system, as described herein. The liner could have an overpack layer and an

liner layer disposed therein, and in some cases may be coblowmolded, or nested

blowmolded, or integrally blow molded.

[016] In other embodiments, the present disclosure relates a method for

dispensing the contents of a liner-based system. The method may include providing a

liner having a polymeric liner wall forming an interior cavity of the liner, the liner wall

having a thickness of between about 0.1 mm to about 3 mm such that the liner is

substantially free-standing and a mouth configured for coupling with a pump dispense

connector having a diptube, wherein the pump dispense connector is that of a

conventional glass bottle dispensing system. The mouth of the liner may be coupled to

the pump dispense connector, and the contents of the liner may be dispensed via the

pump dispense connector.

[017] While multiple embodiments are disclosed, still other embodiments of the

present disclosure will become apparent to those skilled in the art from the following

detailed description,

which shows and describes illustrative embodiments of the

invention. As will be realized, the various embodiments of the present disclosure are

capable of modifications in various obvious aspects, all without departing from the spirit

and scope of the present invention. Accordingly, the drawings and detailed description

are to be regarded as illustrative in nature and not restrictive.

Brief Description of the Drawings

[018] While the specification concludes with claims particularly pointing out

and distinctly claiming the subject matter that is regarded as forming the various

embodiments of the present disclosure, it is believed that the invention will be better

understood from the following description taken in conjunction with the accompanying

Figures, in which:



[31] FIG 9A is a perspective view of a liner in an expanded state,

accordi ng to anot her enbodi nent of the present disclosure. [32] FIG 9B is

a perspecwpvernvisessof the liner of FIG 9A shown in a c®CTABSINYsHScEHt €.

[33] FIG 10 is a front, cross-sectional view, side, cross-sectional view,

and top view of a substantially rigid collapsible liner in accordance with

yet anot her enbodi mnent of the present disclosure. [34] FIG 11Ais a

cut-away view of a connector for a liner according to one enbodi nent of the

present disclosure. 7 [35] FIG 11Bis a cut-away view of a connector for
| i ner according to anot her enbodi nent of the present disclosure. [36]

FIG 12 is a cut-away view of a connector for a |iner according to one

enbodi nent of the present disclosure. [37] FIG 13A is a cut-away view of

a connector for a liner according to one enbodi mrent of the present

di sclosure. [38] FIG 13B shows the enbodi ment of FI G 13A wherein the

:):’Jggeg'?sdfjggro\gﬁlpgg?d ShLﬁ ?Estaes{ie Er!)ss sectlorgl v1ew o a sugjl[arggﬂy rigid co ap51b enbOdl ment of the

liner in accordance with an embodiment of the present disclosure.

[020] FIG. 2 is a chart showing gas permeation over time.

[021] FIG. 3 is a flow diagram for a method of applying a barrier enhancing
material to a liner in accordance with an embodiment of the present disclosure.

[022] FIG. 4 is a side, cross-sectional view of a substantially rigid collapsible
liner in accordance with another embodiment of the present disclosure.

[023] FIG. 5 is a cut-away view showing a liner with a sump, in accordance with
one embodiment of the present disclosure.

[024] FIG. 6 is a side, cross-sectional view of a substantially rigid collapsible
liner in accordance with another embodiment of the present disclosure.

[025] FIG. 7 is a side, cross-sectional view and a top view of a substantially
rigid collapsible liner in accordance with a further embodiment of the present disclosure.
[026] FIG. 8A is a perspective view of a liner in accordance with one

embodiment of the present disclosure.

[027] FIG. 8B is a perspective view of the liner of FIG. 8A shown in an
expanded state.

[028] FIG. 8C is a top view of the liner shown in FIG. 8A.

[029] FIG. 8D is top view of the liner shown in FIG. 8B.

[030] FIG. 8E shows the neck of a liner in an injection blow molding process,

according to one embodiment of the present disclosure.

[031] FIG. 9A is a perspective view of a liner in an expanded state, according to
another embodiment of the present disclosure.

[032] FIG. 9B is a perspective view of the liner of FIG. 9A shown in a
collapsing state.

[033] FIG. 10 is a front, cross-sectional view, side, cross-sectional view, and top
view of a substantially rigid collapsible liner in accordance with yet another embodiment
of the present disclosure.

[034] FIG. 11A is a cut-away view of a connector for a liner according to one

embodiment of the present disclosure.



[39] FIG 13C shows the enbodi nent of FIG 13B including a protective
overcap that has been secured to the connector, according to one enbodi nent
of the prweent2/di®al osure. [40] FIGS. 14A-F are vari ou®CViusesl 1055558 ner s
wi th handl es, according to sonme enbodi nents of the present disclosure.

[41] FIG 15A is a perspective viewof a liner with an overpack in two
parts, in accordance with sone enbodi nents of the present disclosure. [42]
FIG 15B is a perspective view of a liner with the overpack of 15A
connected, according to sonme enbodi nents of the present disclosure. [43]
FIG 16 is a cut-away view of a liner, according to one enbodi nent of the
present disclosure. [44] FIG 17 is a perspective view of an overpack that
may be used with certain enbodi nents of the present disclosure. [45] FIG
18A is an end viewof a liner in a collapsed state, according to sone
enbodi ments of the present disclosure. [46] FIG 18B is a perspective view

of an inflated I|i 3 a ing to one ep‘oodl nme [present
di scl osure. [47] %I G %g}ol 93 cut'awa o) Comﬁta?()é %PI ralcéorrdl\ﬁn th an inversion

pOi nt . another embodiment of the present dlsclosure
[036] FIG. 12 is a cut-away view of a connector for a liner according to one
embodiment of the present disclosure.
[037] FIG. 13A is a cut-away view of a connector for a liner according to one

embodiment of the present disclosure.

[038] FIG. 13B shows the embodiment of FIG. 13A wherein the tube has been
welded shut after filling, according to one embodiment of the present disclosure.
[039] FIG. 13C shows the embodiment of FIG. 13B including a protective

overcap that has been secured to the connector, according to one embodiment of the
present disclosure.

[040] FIGS. 14A-F are various views of liners with handles, according to some
embodiments of the present disclosure.

[041] FIG. 15A is a perspective view of a liner with an overpack in two parts, in
accordance with some embodiments of the present disclosure.

[042] FIG. 15B is a perspective view of a liner with the overpack of 15A
connected, according to some embodiments of the present disclosure.

[043] FIG. 16 is a cut-away view of a liner, according to one embodiment of the
present disclosure.

[044] FIG. 17 is a perspective view of an overpack that may be used with certain
embodiments of the present disclosure.

[045] FIG. 18A is an end view of a liner in a collapsed state, according to some
embodiments of the present disclosure.

[046] FIG. 18B is a perspective view of an inflated liner, according to one
embodiment of the present disclosure.

[047] FIG. 19 is a view of an inflated linet with an inversion point.

[048] FIG. 20A is a perspective view of a collapsed liner showing secondary
fold lines, in accordance with some embodiments of the present disclosure.

[049] FIG. 20B is a perspective view of an expanded liner of FIG. 204, in

accordance with some embodiments of the present disclosure.



[48] FIG 20A is a perspective view of a coll apsed |liner show ng secondary
fold lines, in accordance with sone enbodi nents of the present disclosure.
[49] FI GwalBly@s1@3per spective view of an expanded | i nePCOfUSBIIE05338%, i n
accordance with some enbodi nents of the present disclosure. 8 [50] FIG
21 is a perspective view of a liner half-way inside of an overpack, in
accordance wi th some enbodi nents of the present disclosure. [51] FIG 22A
is a perspective view of a bottomof a liner that has not fully expanded,
according to sone enbodi nents of the present disclosure. [52] FIG 22B is
a perspective view of a bottomof a liner that has fully expanded,
according to sone enbodi nents of the present disclosure. [53] FIG 23Ais
a perspective view of the bottomof a liner in an expanded view, in
accordance with sone enbodinents of the present disclosure. [54] FIG 23B
is a perspective view of the bottomof a liner in a collapsed state, in
accordance with sorre em%f) Jrent s of thfapneghsl(tent di.scl osur

1'1s a perspective view o all-way inside o a.n overpack,'in
accordance with some embodiments of the present disclosure.
[051] FIG. 22A is a perspective view of a bottom of a liner that has not fully
expanded, according to some embodiments of the present disclosure.
[052] FIG. 22B is a perspective view of a bottom of a liner that has fully
expanded, according to some embodiments of the present disclosure.
[053] FIG. 23A is a perspective view of the bottom of a liner in an expanded
view, in accordance with some embodiments of the present disclosure.
[054] FIG. 23B is a perspective view of the bottom of a liner in a collapsed state,
in accordance with some embodiments of the present disclosure.
[055] FIG. 23C is a perspective view of a liner in an expanded state in
accordance with some embodiments of the present disclosure.
[056] FIG. 23D is a two dimensional view showing the difference between how
many cylindrically shaped liners versus rectangular liners can be stored in the same area.
[057] FIG. 24A is a side, cross-sectional view of an injection step of a process of
injection blow molding a liner, wherein a liner preform is fabricated in accordance with
an embodiment of the present disclosure.
[058] FIG. 24B is a side, cross-sectional view of an injection step of a process of
injection blow molding a liner in accordance with an embodiment of the present
disclosure, wherein a liner preform is removed from a preform mold.
[059] FIG. 24C is a side, cross-sectional view of a preform conditioning step of
a process of injection blow molding a liner in accordance with an embodiment of the
present disclosure.
[060] FIG. 24D is a side, cross-sectional view of a blow molding step of a
process of injection blow molding a liner in accordance with an embodiment of the
present disclosure.
[061] FIG. 24E is a side, cross-sectional view of another blow molding step of a
process of injection blow molding a liner in accordance with an embodiment of the
present disclosure, wherein a liner preform is blown to the dimensions of a liner mold.
[062] FIG. 24F is a cross-sectional view of nested preforms for use in a co-blow

molding process in accordance with another embodiment of the present disclosure.

9



[55] FIG 23Cis a perspective view of a liner in an expanded state in
accordance wi th sone enbodinents of the present disclosure. [56] FIG 23D
is a two worergisoryal vi ew showi ng the difference betweeRCRAR20MA055558
cylindrically shaped liners versus rectangular liners can be stored in the
sane area. [57] FIG 24A is a side, cross-sectional view of an injection
step of a process of injection blow nolding a liner, wherein a |liner
preformis fabricated in accordance with an embodi nent of the present
disclosure. [58] FIG 24B is a side, cross-sectional view of an injection
step of a process of injection blow nolding a liner in accordance with an
enbodi nent of the present disclosure, wherein a liner preformis renoved
froma preformnold. [59] FIG 24C is a side, cross-sectional view of a
preform conditioning step of a process of injection blow nolding a liner in
accordance with an enbodi nent of the present disclosure. [60] FIG 24D is

a side, cross- sect onal }q eW. 0 lsa a bl ow nol ijjariﬁlerl process of

g3 S P lie
i nj ection bl ow dl ng inef cmsséecczé’?)ar ance W th an enbodiment of the

present discl osuFlébOdlmT@iT ErgdisPAr i s a side, cross-sectional view of
anot her bl ow nol @efg st efy 61 & sproveggalofevi qflja’ee‘telimh ag| om0t ding a liner in
accordance w th ador@nbeitiotentodiaént & heprgmesanie. di scl osure, wherein a |iner

pr eformis bl own [JGQ t he Fﬂj ﬁﬁ?ﬂ&ir&@s%cn@ial Vﬁwhfian&[:mm&’pack ax{d@Zl]lmeEﬂ G 24F is a

Cr 0ss- sect | ggggrvgéﬁ%yggwhn gntbﬁgwﬁrmegmdlic@;uwuse in a co-bl ow mol ding
P [066] FIG. 24?1sgV1ew froml | ment k?ooklngr{!r ng%éomo di sclosure. 9

an overpac

the overpack to the top in accordance with one embodiment of the present disclosure.
[067] FIG. 24K is a perspective view of a preform in accordance with one
embodiment of the present disclosure.

[068] FIG. 24L is perspective view of a preform in accordance with one
embodiment of the present disclosure.

[069] FIG. 24M is a cross-sectional end view of the embodiment of FIG. 24L in
accordance with present disclosure.

[070] FIG. 24N is a cross-sectional end view of a liner preform and its
corresponding expanded liner in accordance with one embodiment of the present
disclosure.

[071] FIG. 240 is a perspective view of a preform in accordance with another
embodiment of the present disclosure.

[072] FIG. 24P is a top view of a liner-based system with air channels according
to one embodiment of the present disclosure.

[073] FIG. 24Q is a top view of a liner-based system with support rings and air
passages according to one embodiment of the present disclosure.

[074] FIG. 24R is view of air channels in an overpack aligning with air passages
in a support ring according to one embodiment of the present disclosure.

[075] FIG. 25 shows a liner-based system of the present disclosure including
surface features according to one embodiment of the present disclosure.

[076] FIG. 26 shows a liner-based system of the present disclosure including
surface features according to another embodiment of the present disclosure.

[0771 FIG. 27 shows a liner-based system of the present disclosure including

surface features according to yet another embodiment of the present disclosure.

10



[63] FIG 24Gis a cross-sectional view of a liner in accordance with one
enbodi ment of the present disclosure. [64] FIG 24His a cross-sectional
vi ew of awWoavey(sa®R and a chinme in accordance with one egibadome055568 t he
present disclosure. [65] FIG 241 is a cross-sectional viewof a liner in
an overpack and a chinme in accordance with an enbodi nent of the present
disclosure. [66] FIG 24J is a view frominside of an overpack | ooking
fromthe bottom of the overpack to the top in accordance with one

enbodi ment of the present disclosure. [67] FIG 24K is a perspective view
of a preformin accordance wi th one enbodi mrent of the present disclosure.
[68] FIG 24L is perspective view of a preformin accordance with one
enbodi ment of the present disclosure. [69] FIG 24Mis a cross-sectional
end view of the enbodiment of FIG 24L in accordance with present
disclosure. [70] FIG 24N is a cross-sectional end view of a liner preform

and its correspondi ng expa ded liner in accordanc ith one enbodi nent of
. 078 . iner- i i
t he pr esent di SCF o%ur e 98 shows a liner-based system of(?he present%mé{\gsure mc(I)udlng

surface features according to yet another embodiment of the present disclosure,

[079] FIG. 29 shows a liner-based system of the present disclosure including a
chime according to another embodiment of the present disclosure.

[080] FIG. 30 is a cross-sectional view of a blow molding step of a process of
injection blow molding or injection stretch molding in accordance with another
embodiment of the present disclosure.

[081] FIG. 31A is perspective view of a dispensing canister for dispensing liquid
stored in a liner in accordance with an embodiment of the present disclosure.

[082] FIG. 31B is a graph plotting pressure vs. time that shows how the inlet gas
pressure rises sharply as the contents of the liner are nearly empty.

[083] FIG. 31C is a perspective view showing a process for dispensing liquid
stored in a liner in accordance with another embodiment of the present disclosure.

[084] FIG. 32 is a perspective view showing a liner being loaded into a pressure
vessel via a transport cart, according to one embodiment of the present disclosure.

[085] FIG. 33A is a perspective view of a substantially rigid collapsible liner or
substantially rigid liner in accordance with an embodiment of the present disclosure
including a cap.

[086] FIG. 33B is a perspective view of a substantially rigid collapsible liner or
substantially rigid liner in accordance with another embodiment of the present disclosure

including a temporary cap or “dust” cap.

[087] FIG. 33C is a perspective view of a substantially rigid collapsible liner or
substantially rigid liner in accordance with an embodiment of the present disclosure with
a connector.

[088] FIG. 33D is a perspective view of a substantially rigid collapsible liner or

substantially rigid liner in accordance with an embodiment of the present disclosure with
a misconnect prevention closure.

[089] FIG. 33E is a perspective view of a substantially rigid collapsible liner or
substantially rigid liner in accordance with an embodiment of the present disclosure with

a misconnect prevention connector.

1"



[71] FIG 240 is a perspective view of a preformin accordance w th another
enbodi nent of the present disclosure. [72] FIG 24P is a top view of a

| i ner - baswo 28125€0y8Wi t h ai r channel s accordi ng to one emlrbodiSeeEnss568 t he
present disclosure. [73] FIG 24Qis a top view of a |liner-based system
wi th support rings and air passages according to one enbodi nent of the
present disclosure. [74] FIG 24Ris view of air channels in an overpack
aligning with air passages in a support ring according to one enbodi nent of
the present disclosure. [75] FIG 25 shows a liner-based system of the
present disclosure including surface features according to one enbodi nent
of the present disclosure. [76] FIG 26 shows a |iner-based system of the
present disclosure including surface features according to another

enbodi ment of the present disclosure. [77] FIG 27 shows a |iner-based
system of the present disclosure including surface features according to

et anot her enbodi nent o i
y [090] F}:G. t?’gl?eis par ﬁﬁ«gnf‘ tcros(sj-lseal((;nl'la §igvsl; eof a ]s'lgstantially rigid

collapsible liner or substantially rigid liner in accordance with an embodiment of the
present disclosure including a pressure dispense connector.

[091] FIG. 33G are perspective views of a caps and a neck insert for a
substantially rigid collapsible liner or substantially rigid liner in accordance with
embodiments of the present disclosure.

[092] FIG. 34A includes perspective views of a conventional rigid-wall liner or
glass bottle and a liner and overpack system in accordance with one embodiment of the
present disclosure.

[093] FIG. 34B is an expanded view of a liner and overpack system in
accordance with one embodiment of the present disclosure.

[094] FIG. 34C is a cut-away view of an overpack and cap according to one
embodiment of the present disclosure.

[095] FIG. 34D is a cut-away view of an overpack and cap according to another
embodiment of the present disclosure.

[096] FIG. 34E is a perspective view of liner-based system according to one
embodiment of the present disclosure.

[097] FIG. 35 is a perspective view of a liner and overpack system in accordance
with another embodiment of the present disclosure, illustrating alignment means of the
overpack.

[098] FIG. 36A is a cross-sectional view of a liner and overpack system in
accordance with another embodiment of the present disclosure, illustrating an
interconnecting mechanism of the overpack.

[099] FIG. 36B is a cross-sectional view of a liner and overpack system in
accordance with yet another embodiment of the present disclosure, illustrating another
cap embodiment.

[0100] FIG. 37 a perspective view of a liner and overpack system in accordance
with another embodiment of the present disclosure, illustrating a protective cap sleeve.
[0101] FIG. 38 is a cross-sectional view of a liner system according to one

embodiment of the present disclosure.
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[78] FIG 28 shows a liner-based system of the present disclosure including
surface features according to yet another enbodi nent of the present

di scl osurw0 2012810981 G 29 shows a | iner-based syst em of PCRAISPI1@HEITES

di scl osure including a chinme according to anot her enbodi nent of the present
di sclosure. [80] FIG 30 is a cross-sectional view of a blow nolding step
of a process of injection blow nolding or injection stretch nolding in
accordance with anot her enbodi nent of the present disclosure. [81] FIG
31A i s perspective view of a dispensing canister for dispensing liquid
stored in a liner in accordance with an enbodi nent of the present
disclosure. [82] FIG 31Bis a graph plotting pressure vs. tine that shows
how the inlet gas pressure rises sharply as the contents of the liner are
nearly enmpty. [83] FIG 31C is a perspective view show ng a process for

di spensing liquid stored in a i ner i n accor dance wi th anot her enbodi nent

FT né?ebgr ﬁ;elnf)agl 302’ OSUI’F?G. 39 1Lacrlss scctlonal v1ew o%ahners te%lfanskl Ve \élare}[N Sgg\é\ﬁopgl ﬂ'g
to one enbodi rrenfmkﬁ?‘mef“r?étheﬁ’l‘eé"%téﬁ“ﬂ"s‘tﬁ scI osure [85] FIG 33A is a
perspective vi ewltdf] a srbstoarrcidd deypettivegiods of rbivenpenil Btiewdl firgepd or

substanti al |y ri gilier lahdN@Erpdel sy@@C Or dl@rge: witht die anbo@indodi theemtsenof t he present

di scl osure incl uqllsc@gneacmg@egdtoa]’,&@]hspglge(gbme&&B is a perspective view of a

substanti al | y rl 191{ col F?CP%B cl@del (!rors]s sEcué?an VMQ§Jc@rngnlu<§1!ﬂLlyd \K/alllgllnefj liner in
accordance wi th anot her enbodi nent. present . di sclosure including a

tenporary cap or ™duEf ICER ¢ presen

disclosure, connected to a pump dispense connector.

system in accordance with one” embo
[0105] FIG. 40C is a perspective view of a liner-based system according to one
embodiment of the present disclosure,

[0106] FIG. 40D is a perspective view of a liner-based system according to
another embodiment of the present disclosure.

[0107] FIG. 40E is a cross-sectional view of a liner-based system according to
another embodiment of the present disclosure.

[0108] FIG. 41A is a perspective view of a liner and overpack system in
accordance with another embodiment of the present disclosure, connected to a pressure
dispense connector.

[0109] FIG. 41B is a broken, cross-sectional view of a liner-based system
according to one embediment of the present disclosure.

[0110] FIG. 41C and D are perspective views of liner-based systems according to
embodiments of the present disclosure.

[0111] FIG. 41E and F are cross-sectional views of liner-based systems according
to embodiments of the present disclosure.

[0112] FIG. 42A includes perspective views of a conventional rigid-wall liner and
a liner and overpack system in accordance with one embodiment of the present
disclosure, connected to a conventional pump dispense connector modified for pressure
dispense.

[0113] FIG. 42B includes cross-sectional views of a conventional rigid-wall liner
and a liner and overpack system in accordance with one embodiment of the present
disclosure, connected to a conventional pump dispense connector modified for pressure

dispense.
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[87] FIG 33Cis a perspective view of a substantially rigid collapsible
liner or substantially rigid liner in accordance with an enbodi nent of the
present dwechr#st@3with a connector. [88] FIG 33D is RCPAISSpaosisse vi ew
of a substantially rigid collapsible liner or substantially rigid liner in
accordance wth an enbodi nent of the present disclosure with a m sconnect
prevention closure. [89] FIG 33E is a perspective view of a substantially
rigid collapsible liner or substantially rigid liner in accordance with an
enbodi nent of the present disclosure with a m sconnect prevention
connector. 11 [90] FIG 33F is a broken, cross-sectional view of a
substantially rigid collapsible liner or substantially rigid liner in
accordance with an enbodi nent of the present disclosure including a
pressure di spense connector. [91] FIG 33G are perspective views of a caps
and a neck insert for a substantially rigid collapsible Iiner or

substantially ri |d l'iner ordance wth e dlne t he present
disclosure. [92"H G §EA |nc et Cm“P?mmgf?VgpvfgﬁgObgFR%convent|onal
rigid-wall |iner*drdgthss bottle and a Ilner and overpack systemin

accordance w th omsl enbdti fent crofseditre viow eSreprectdi is edeaguge withon{ 93] FIG 34B i s
an expanded Vi eWefthdidentof tRkescidicbloniwer pack system in accordance with one
enbodi ment of t heyff esenis HiiSCLOskk Gew of | BdlndllfFack 346n ih Scortarkbdit - avay Vi ew of
an over paCk and C%‘Pyetano ereq)oé]lgen&)?thepre?ent%rgi)o?uge! ment of the pr esent disclosure.

[0117] FIG. 45A is a cross-sectional view of the liner and overpack system of
FIG. 44.

[0118] FIG. 45B is an expanded view of the liner and overpack system of FIG.
44.

[0119] FIG. 45C is a perspective view of the liner of FIGS. 45A and 45B.

[0120] FIG. 46A is a view of a connector with two channels in accordance with

an embodiment of the present disclosure.

[0121] FIG. 46B is a side, cross-sectional view of a substantially rigid collapsible
liner with a connector having two channels in accordance with an embodiment of the
present disclosure.

[0122] FIG. 47 shows a liner and overpack system, in accordance with one
embodiment of the present disclosure.

[0123] FIG. 48 shows a liner and overpack system including a bladder, in
accordance with one embodiment of the present disclosure.

[0124] FIG. 49 shows a liner and overpack system, in accordance with another
embodiment of the present disclosure.

[0125] FIG. 50 shows a liner and overpack system that includes suspending the
liner from the overpack, in accordance with one embodiment of the present disclosure.
[0126] FIG. 51A shows the texture on the inside of a liner, in accordance with

one embodiment of the present disclosure.

[0127] FIG. 51B shows two sides of a liner together according to the embodiment
shown in FIG. 51A.
[0128] FIG. 52 shows a liner with choke-off prevention means, in accordance

with one embodiment of the present disclosure.
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[95] FIG 34D is a cut-away view of an overpack and cap according to

anot her enbodi nent of the present disclosure. [96] FIG 34E is a

per spect iwe 201208M®B | i ner - based system accordi ng to onePeRBBAIIMOASSHf t he
present disclosure. [97] FIG 35 is a perspective view of a liner and
over pack systemin accordance with another enbodi mrent of the present

di sclosure, illustrating alignment means of the overpack. [98] FIG 36Ais
a cross-sectional view of a liner and overpack systemin accordance wth
anot her enbodi ment of the present disclosure, illustrating an

i nt erconnecting nechani smof the overpack. [99] FIG 36Bis a
cross-sectional view of a liner and overpack systemin accordance wth yet
anot her enbodi nent of the present disclosure, illustrating another cap
enbodi ment. [0100] FIG 37 a perspective view of a |iner and overpack system
in accordance wi th another enbodi ment of the present disclosure,

iIlustrating a profecti \%?G (5\'3%8shoswls§ 11%r?in achréa(g]ékvgkll e%'othe368n3)i(>(§1r;[1eﬁt FhISS- secti onal

. : 0129
view of a liner éysl ém according to one I men e present
di scl osur e. present disclosure,

[0130] FIG. 53B shows a liner, in accordance with yet another embodiment of the
present disclosure.

[0131] FIG. 54A shows a liner, in accordance with one embodiment of the
present disclosure.

[0132] FIG. 54B shows the liner of FIG. 54A and the direction in which the linet
will collapse, in accordance with one embodiment of the present disclosure.

[0133] FIG, 55A shows a liner with a framework, in accordance with one
embodiment of the present disclosure.

[0134] FIG. 55B shows a lattice of the framework of the liner shown in FIG. 554,
in accordance with one embodiment of the present disclosure.

[0135] FIG. 56 shows a liner, in accordance with another embodiment of the
present disclosure.

[0136] FIG. 57A shows a liner that connects to rails, in accordance with one
embodiment of the present disclosure.

[0137] FIG. 57B shows the rails of the embodiment shown in FIG. 57A, in
accordance with one embodiment of the present disclosure.

[0138] FIG. 58 shows a liner wherein the bottom acts as a piston, in accordance
with one embodiment of the present disclosure.

[0139] FIG. 59 shows a perspective view of a choke off preventer for use with
some embodiments of liners of the present disclosure.

[0140] FIG. 60 is a perspective view of an apparatus that may be used to prevent
choke-off according to one embodiment of the present disclosure.

[0141] FIG. 61 is a perspective view of an apparatus that may be used to prevent
choke-off according to another embodiment of the present disclosure.

[0142] FIG. 62 is a perspective view of an apparatus that may be used to prevent
choke-off according to yet another embodiment of the present disclosure.

[0143] FIG. 63 is a cross-sectional view of a contractible layer that may be added

to a liner to prevent choke-off according to one embodiment of the present disclosure.

15



12 [0102]FIG 39 is a cross-sectional view of a |liner systemaccording to
anot her enbodi nent of the present disclosure. [0103] FIG 40A incl udes

per spect iwe 2012008$099f a conventional rigid-wall |iner an@Ca/useeaiss5sl

over pack systemin accordance with one enbodi nent of the present

di scl osure, connected to a punp di spense connector. [0104] FIG 40B i ncl udes
cross-sectional views of a conventional rigid-wall liner and a |liner and
over pack systemin accordance with one enbodi nent of the present

di scl osure, connected to a punp di spense connector. [0105]FIG 40Cis a
perspective view of a |liner-based system according to one

[0144] FIG. 64 is a perspective view of an insert that may be used to prevent
choke-off according to one embodiment of the present disclosure.

[0145] FIG. 65 is a perspective view of an insert that may be used to prevent
choke-off according to another embodiment of the present disclosure.

[0146] FIG. 66 is a perspective view of an insert that may be used to prevent
choke-off according to yet another embodiment of the present disclosure.

[0147] FIG. 67 is an end perspective view of a liner that may be used to prevent
choke-off according to one embodiment of the present disclosure.

[0148] FIG. 68 shows an interior surface of a liner with surface features
according to one embodiment of the present disclosure.

[0149] FIG. 69 shows an interior surface of a liner with surface features
according to another embodiment of the present disclosure.

[0150] FIG. 70 shows an interior surface of a liner with surface features

according to yet another embodiment of the present disclosure.

Detailed Description
[0151] The present disclosure relates to novel and advantageous liner-based
storage and dispensing systems. More particularly, the present disclosure relates to novel
and advantageous substantially rigid collapsible liners and flexible liners including
gusseted or non-gusseted liners and methods for manufacturing such liners. The present
disclosure also relates to methods for preventing or eliminating choke-off in liners. More
particularly, the present disclosure relates to a blow-molded, substantially rigid
collapsible liner that can be suitable particularly for smaller storage and dispensing
systems, such as storage of about 2000 L or less of liquid, and more desirably about 200
L or less of liquid. The substantially rigid collapsible liner can be formed from materials
with inert properties. Furthermore, the substantially rigid collapsible liner may be a
stand-alone liner, €.g., used without an outer container, and may be dispensed from using
a pump or a pressurized fluid. Unlike certain prior art liners that are formed by welding
films together with resultant folds or seams, folds in the substantially rigid collapsible
liner may be substantially eliminated, thereby substantially reducing or eliminating the

problems associated with pinholes, weld tears, gas saturation, and overflow.
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enbodi ment of the present disclosure. [0106]FIG 40D is a perspective view
of a liner-based system accordi ng to anot her enbodi nent of the present

di scl osurw0 2p1B7J98| G 40E is a cross-sectional view of PaATIUSR@ENOBS®d
system accordi ng to anot her enbodi nent of the present disclosure.

[0108] FIG 41A is a perspective view of a |iner and overpack systemin
accordance wi th anot her enbodi nent of the present disclosure, connected to
a pressure di spense connector. [0109]FIG 41B is a broken, cross-sectional
view of a |iner-based system according to one enbodi nent of the present

di scl osure.

[0152] The present disclosure also relates to a flexible gusseted or non-gusseted
liner, which is scalable in size and may be used for storage of up to 200 L or more. The
flexible liner may be foldable, such that the liner can be introduced into a dispensing
container, for example but not limited to, a pressure vessel, can, bottle, or drum.
However, unlike certain prior art liners, among other things, the flexible liner of the
present disclosure can be made of thicker materials, substantially reducing or eliminating
the problems associated with pinholes, and may include more robust welds, substantially
reducing or eliminating the problems associated with weld tears. The flexible liner can
further be configured such that the number of folds is substantially reduced.

[0153] Example uses of the liners disclosed herein may include, but are not
limited to, transporting and dispensing acids, solvents, bases, photoresists, chemicals and
materials for OLEDs, such as phosphorescent dopants that emit green light, for example,
ink jet inks, slurries, detergents and cleaning formulations, dopants, inorganic, organic,
metalorganics, TEOS, and biological solutions, DNA and RNA solvents and reagents,
pharmaceuticals, hazardous waste, radioactive chemicals, and nanomaterials, including
for example, fullerenes, inorganic nanoparticles, sol-gels, and other ceramics, and liquid
crystals, such as but not limited to 4-methoxylbenzylidene-4'-butylaniline (MBBA) or 4-
cyanobenzylidene-4'-n-octyloxyanaline (CBOOA). However, such liners may further be
used in other industries and for transporting and dispensing other products such as, but
not limited to, coatings, paints, polyurethanes, food, soft drinks, cooking oils,
agrochemicals, industrial chemicals, cosmetic chemicals (for example, foundations,
bases, and creams), petroleum and lubricants, adhesives (for example, but not limited to
epoxies, adhesive epoxies, epoxy and polyurethane coloring pigments, polyurethane cast
resins, cyanoacrylate and anaerobic adhesives, reactive synthetic adhesives including, but
not limited to, resorcinol, polyurethane, epoxy and/or cyanoacrylate), sealants, bealth and
oral hygiene products, and toiletry products, etc. Those skilled in the art will recognize
the benefits of such liners and the process of manufacturing the liners, and therefore will
recognize the suitability of the liners to various industries and for the transportation and
dispense of various products.

[0154] The present disclosure also relates to methods for limiting or eliminating

choke-off in liners. Generally speaking, choke-off may be described as what occurs
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[0110] FIG 41C and D are perspective views of |iner-based systens according
to enbodi nents of the present disclosure. [0111]FIG 41E and F are

Ccr oss- secwpaneosvivews of |iner-based systens accordi ng POTAsR@dIOMSSE s of
the present disclosure. [0112] FIG 42A includes perspective views of a
conventional rigid-wall liner and a |iner and overpack systemin accordance
wi th one enbodi nent of the present disclosure, connected to a conventi onal
punp di spense connector nodified for pressure dispense. [0113]FIG 42B

i ncl udes cross-sectional views of a conventional rigid-wall liner and a

| i ner and over pack systemin accordance with one enbodi nent of the present
di scl osure, connected to a conventional punp dispense connector nodified
for pressure dispense. 13

when a liner necks and ultimately collapses on itself, or a structure internal to the liner, to
form a choke point disposed above a substantial amount of liquid. When a choke-off
occurs, it may preclude complete utilization of the liquid disposed within the liner, which
is a significant problem, as specialty chemical reagents utilized in industrial processes
such as the manufacture of microelectronic device products can be extraordinarily
expensive. A variety of ways of preventing or handling choke-off are described in PCT
Application Number PCT/US08/52506, entitled, “Prevention Of Liner Choke-off In
Liner-based Pressure Dispensation System,” with an international filing date of January
30, 2008, which is hereby incorporated herein by reference in its entirety.

[0155] As explained herein, various features of liner-based systems disclosed in
embodiments described herein may be used in combination with one or more other
features described with regard to other embodiments. That is, liners of the present
disclosure may include any one or more of the features described herein, whether or not
described as the same or another embodiment. For example, any embodiment (unless
specifically stated otherwise) may include a stand-alone liner, or a liner and an overpack;
may include a flexible liner, semi-rigid, substantially rigid, or rigid collapsible liner; may
include a dip tube or not include a dip tube; may be dispensed by direct or indirect
pressure dispense, pump dispense, pressure assisted pump dispense, gravity dispense,
pressure assisted gravity dispense, or any other method of dispense; may include any
number of layers; may have layers made of the same or different materials; may include a
liner made of the same or different material as the overpack; may have any number of
surface or structural features; may be filled with any suitable material for any suitable
use; may be filled by any suitable means, using any suitable cap or connector; may have
one or more barrier coatings; may include a sleeve, chime, or base cup; may include a
desiccant; may have one or more methods for reducing choke-off; may be configured for
use with any one or more caps, closures, connectors, or connector assemblies as
described herein; the material comprising the liner and/or overpack may include one or
more additives; the liner and/or overpack may be manufactured by any suitable means or
means described herein, including, but not limited to, welding, molding, including blow
molding, extrusion blow molding, stretch blow molding, injection blow molding, and/or

co-blow molding; and/or the liners, overpacks, or liner-based systems may have any other
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[0114]FIG 42C is a close-up, cross-sectional view of the connector of
FIGS. 42A and 42B. [0115]FIG 43 is a cross-sectional view of a connector

i n accor daoce12istis3one enbodi ment of the present di scl o®OTAIS2010036F% G 44
Is a perspective view of a liner and overpack systemin accordance with yet
anot her enbodi nent of the present disclosure. [0117]FIG 45A is a
cross-sectional view of the |iner and overpack systemof FIG 44.

combination of features herein described. While some embodiments are particularly
described as having one or more features, it will be understood that embodiments that are
not described are also contemplated and within the spirit and scope of the present
disclosure, wherein those embodiments comprise any one or more of the features,
aspects, attributes, properties or configurations or any combination thereof of storage and

dispense systems described herein.

Substantially Rigid Collapsible Liners

[0156] As stated above, the present disclosure relates to various embodiments of a
blow-molded, substantially rigid collapsible liner that may be suitable particularly for
smaller storage and dispensing systems, such as storage of about 2000 L or less of liquid,
and more desirably about 200 L or less of liquid. Accordingly, the substantially rigid
collapsible liners may be suitable for storage of high purity liquids, which can be very
expensive (e.g., about $2,500/L or more), that are used in the integrated circuit or flat
panel display industries, for example.

[0157] As used herein, the terms “rigid” or “substantially rigid,” in addition to
any standard dictionary definitions, are meant to also include the characteristic of an
object or material to substantially hold its shape and/or volume when in an environment
of a first pressure, but wherein the shape and/or volume may be altered in an environment
of increased or decreased pressure. The amount of increased or decreased pressure
needed to alter the shape and/or volume of the object or material may depend on the
application desired for the material or object and may vary from application to
application.

[0158] Figure 1 illustrates a cross-sectional view of one embodiment of a
substantially rigid collapsible liner 100 of the present disclosure. Liner 100 may include
a substantially rigid liner wall 102, an interior cavity 104, and a mouth 106.

[0159] Liner wall 102 may generally be thicker than the liners in conventional
collapsible liner-based systems. The increased thickness of liner wall 102 and/or the
composition of the film comprising the liner increases the rigidity and strength of liner
100. Because of the rigidity, in one embodiment, as shown in Figure 1, liner 100 may be

free-standing and used similar to conventional rigid-wall containers, for example glass
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[0118] FIG 45B is an expanded view of the |iner and overpack systemof FIG
44, [0119]FIG 45C is a perspective view of the liner of FIGS. 45A and 45B.
[ 0120] FI Gv0O26x2/G5%09a4 vi ew of a connector with two channelPSTius2@a06F588NCe

wi th an enbodi nent of the present disclosure. [0121]FIG 46B is a side,
cross-sectional view of a substantially rigid collapsible liner with a
connector having two channels in accordance with an enbodi nent of the
present disclosure. [0122]FIG 47 shows a |iner and overpack system in
accordance with one enbodi nent of the present disclosure.

bottles. In another embodiment, the liner 100 may be free-standing during filling,
transportation, and storage. That is, an outer container is not necessaty for support of the
liner as with liners in conventional collapsible liner-based systems. In one embodiment,
a pressure vessel may be used when pressure dispensing liquid from liner 100 during
chemical delivery. In a further embodiment, liner 100 may be a free-standing container
system. Such embodiments can reduce the overall cost of the container system by
substantially eliminating the cost associated with the outer containers. Additionally, in
conventional collapsible liner-based systems, the liner and outer container are both
typically non-reusable and need to be disposed. In various embodiments of the present
disclosure, since an outer container is not necessary, waste can be substantially reduced
or minimized because only the liner would be disposed. In one embodiment, liner wall
102 may be from about 0.05 mm to about 3 mum thick, desirably from about 0.2 mm to
about 1 mm thick. However, the thickness may vary depending on the volume of the
liner. Generally, liner 100 can be thick and rigid enough to substantially reduce or
eliminate the occurrence of pinholes.

[0160] As mentioned above, both the composition of the film comprising the liner
as well as the thickness of the liner wall 102 can provide rigidity to liner 100. The
thickness is selected so that, when a specified amount of pressure or vacuum is applied to
liner 100, liner wall 102 is collapsible to dispense liquid from within interior cavity 104.
In one embodiment, the dispensability of liner 100 may be controlled based on the
thickness selected for liner wall 102. That is, the thicker liner wall 102 is, the more
pressure that will need to be applied to fully dispense the liquid from within interior
cavity 104. In further embodiments, the liner 100 may be initially shipped in a collapsed
or folded state to save shipping space, and allow more liners 100 to be shipped to a
recipient, for example a chemical supplier, in one shipment, The liner 100 could
subsequently be filled with any of the various liquids or products previously mentioned.
[0161] Liner mouth 106 may be generally rigid, and in some embodiments, more
rigid than liner wall 102. Mouth 106 may be threaded or include a threaded fitment port,
such that mouth 106 may receive a cap 108 that has been complimentarily threaded. It is
recognized that any other suitable connection mechanism, such as bayonet, snap-fit, etc.,

may be used in place of, or in addition to, threads. In some embodiments, because the
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[0123] FIG 48 shows a |iner and overpack systemincluding a bladder, in
accordance with one enbodi nent of the present disclosure. [0124]FIG 49
shows a |Iwaep12ast9ver pack system in accordance w th amroThseolemsisds nent of
the present disclosure. [0125]FIG 50 shows a l|liner and overpack system

t hat includes suspending the |iner fromthe overpack, in accordance with
one enbodi nent of the present disclosure. [0126] FIG 51A shows the texture
on the inside of a liner, in accordance with one enmbodi nent of the present
di scl osure. [0127]FIG 51B shows two sides of a |iner together according to
t he enbodi nent

liner mouth 106 may be more rigid than liner wall 102, the area near the liner mouth may
not collapse as much as liner wall 102 when pressure is applied during dispensing. Thus,
in some embodiments, during pressure dispense of the contents within the liner, liquid
may be entrapped in a dead space where the area near the liner mouth has not fully
collapsed. Accordingly, in some embodiments, a connector 110 or connecting means, for
connecting with a corresponding connector of a pressure dispensing system and output
line, may substantially penetrate or fill the generally rigid area of the liner near the
mouth. That is, the connector 110 may substantially fill the dead space so that liquid is
not entrapped during pressure dispense, thereby reducing or eliminating dead space
waste. The connector 110, in some embodiments, may be manufactured of a
substantially rigid material, such as plastic.

[0162] In further embodiments, liner 100 may be equipped with an internal
hollow dip tube 120 (illustrated in broken line in Figure 1) having an aperture at the
lower or distal end thereof serving as a point of fluid egress from liner 100. The hollow
dip tube 120 may be integral with, or separate from, connector 110. In this regard, the
contents within liner 100 may be received directly from liner 100 via the dip tube 120.
Although Figure 1 illustrates a liner that may be equipped with an optional dip tube 120,
liner 100 according to various embodiments described herein is, in many cases,
preferably devoid of any dip tube. In some embodiments of a liner 100 that includes the
use of a dip tube 120, the dip tube 120 may also be used to pump dispense the contents
within the liner 100.

[0163] Liner 100 may have a relatively simplistic design with a generally smooth
outer surface, or liner 100 may have a relatively complicated design, including, for
example and not limited to, pleats, ridges, indentations, protrusions, and/or other types of
form features. In one embodiment, for example, liner 100 may be textured to prevent
choke-off, which along with other embodiments, will be discussed herein. That is, liner
100 may be textured to prevent the liner from collapsing in on itself in a manner that
would trap liquid within the liner and preclude the liquid from being dispensed properly.
[0164] In some embediments, liner 100 may be manufactured using one or more
polymers, including plastics, nylons, EVOH, polyolefins, ot other natural or synthetic

polymers. In further embodiments, liner 100 may be manufactured using polyethylene
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shown in FIG 51A [0128]FI G

52 shows a liner with choke-of f prevention

nmeans, in accordance with one enbodi nent of the present disclosure. 14

[ 0129] FI GvO28R/Shayds a | i ner,

i n accordance w t h anot hePC&rdseaiLieisss of t he

present disclosure. [0130] FIG 53B shows a liner, in accordance with yet
anot her enbodi nent of the present disclosure.

terephthalate (PET), polyethylene naphthalate (PEN), poly(butylene 2,6-naphthalate)

(PBN), polyethylene (PE), linear low-density polyethylene (LLDPE), low-density

polyethylene (LDPE), medium-density polyethylene (MDPE), high-density polyethylene

(HDPE), and/or polypropylene (PP). In some embodiments, the material or materials

selected and the thickness of that material or those materials may determine the rigidity

of the liner 100.

[0165] Liners made using PEN, for example, may have lower permeability, and

thus, allow less gas from outside the liner 100 to infiltrate the liner wall 102 and

contaminate the liquid stored within the liner 100. Generally, the amount of permeation

of gas into the contents of the liner through the liner wall during, for example, pressure

dispense, may be dependent upon the type of material of which the liner is made and/or

the thickness of the liner.

In some embodiments, the use of PEN, for example, may

decrease, and in some cases significantly decrease, the amount of permeation that may

oceur as compared to conventional liners. In some embodiments of the present disclosure

using PEN, as an example, the permeation of nitrogen (N2) as measured in em’/(m? day)

may be below the ability for conventional instruments to detect — that is, below 1 em>/(m?

day). This may generally be seen in Figure 2, which shows the amount of gas

entrainment on the y-axis 5302 over a period of time on the x-axis 5304. As can be seen,

the amount of gas entrainment rises significantly over time for both conventional rigid

glass containers 5306 and traditional PTFE containers 5308. However, the amount of gas

entrainment remains relatively steady over time for some rigid collapsible liners of the

present disclosure 5310 that may be comprised of, for example, PEN.

[0166] Another advantage of using liners of the present disclosure comprised of,

for example, PEN, PET, or PBN, can include that such liners may substantially prohibit

or limit the amount of extractable organic compounds that may otherwise contaminate the

contents of a liner. For example, an analytical analysis of the extractable organic

compounds of liners of the present disclosure may be at least comparable to conventional

PTFE liners, and in some cases may be better. In some cases, the percentage of

extractable organic compounds found in the contents of embodiments of the present

disclosure may be as low as less than about 0.0001%. Similarly, trace metal extractables

may be kept to about less than 5 parts per billion (ppb) for all trace metals and to about
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[0131] FIG 54A shows a liner, in accordance with one enbodi rent of the
present disclosure. [0132]FIG 54B shows the liner of FIG 54A and the

di rect i orwprofised®3t he liner will collapse, in accordan®e€Tisé1106%558
enbodi ment of the present disclosure. [0133]FIG 55A shows a liner with a
framework, in accordance with one enbodi nent of the present disclosure.
[0134] FIG 55B shows a lattice of the framework of the liner shown in FIG
55A, in accordance with one enbodi nent of the present disclosure.
[0135]FIG 56 shows a liner, in accordance with another enbodi ment of the

less than 1 ppb per individual trace metal, and preferably less than 1 ppb for all metals
and less than 0.5 ppb for individual trace metals, in some embodiments. The total
amount of organic carbon may similarly be kept to about an average of 20 ppb or less, for
example, in some embodiments of the present disclosure. In other embodiments, the total
amount of organic carbon may be kept to about less than 30 ppb. Additionally, in some
embodiments of the present disclosure, the number of particles of size 0.15 microns or
larger that are present in the contents of the liner may be limited to less than about 15
particles per milliliter, for example, and in some embodiments to less than about 10
particles per milliliter.

[0167] Liners made using PE, LLDPE, LDPE, MDPE, HDPE, and/or PP may
also be suitable for larger storage and dispensing systems, such as storage of about 2000
L or less of liquid.

[0168] In addition to the substantially rigid collapsible liners discussed under this
heading, in an alternative embodiment, PEN, PET, or PBN, and optionally any suitable
mixtures or mixtures of copolymers may be used to make generally rigid liners, similar to
rigid-wall containers described above, so that such rigid liners may be introduced to, for
example, the semi-conductor industry, and used with high purity liquids. Such liners
comprising PEN, PET, or PBN improve chemical compatibility compared to other plastic
containers and are safer to use compared to glass bottles, thereby allowing them to be
used in industries typically reserved for conventional rigid wall containers.

[0169] PEN liners of the present disclosure in some embodiments, for example,
may be designed for a single use. Such liners may be an advantageous alternative to
prior art glass bottles because they may have an overall cost lower than that of glass
bottles when all factors are considered, including the cost of ownership, shipping,
sanitizing, etc. that may be associated with glass bottles. Further, a PEN liner may be
more advantageous than glass because, as is well known, glass may break, which may
result not only in contamination or loss of the material in the bottle, but also may create
safety concerns. In contrast, the PEN liners of the present disclosure may be break-proof.
In some embodiments, the PEN liner may be a stand-alone liner that may not use an
overpack. In other embodiments, an overpack may be used with the liner. In some

embodiments, the PEN liner may include a sump to help increase the dispensability of the
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present disclosure.

di scl osure.

contents of the liner, the sump is described in detail below and would be used in a
substantially similar manner in a PEN embodiment. The dispense of the PEN liners in
some embodiments may include both pump dispense or pressure dispense. However, in
some embodiments, because the PEN liner may be generally non-collapsible the pressure
dispense may apply pressure directly on the contents of the liner as opposed to on the
exterior walls of the liner as may be the case for other embodiments described herein. In
some embodiments, the PEN liner may have reduced carbon dioxide emissions. The
PEN liner embodiments may be used in substantially the same way as other liners
described in the present disclosure.

[0170] In alternative embodiments, liner 100 may be manufactured using a
fluoropolymer, such as but not limited to, polychlorotrifluoroethylene (PCTFE),
polytetrafluoroethylene  (PTFE), fluorinated ethylene propylene (FEP), and
perfluoroalkoxy (PFA). In some embodiments, liner 100 may comprise multiple layers.
For example, in certain embodiments, liner 100 may include an internal surface layer, a
core layer, and an outer layer, or any other suitable number of layers. The multiple layers
may comprise one or more different polymers or other suitable materials. For example,
the internal surface layer may be manufactured using a fluoropolymer (e.g., PCTFE,
PTEE, FEP, PFA, etc.) and the core layer may be a gas barrier layer manufactured using
such materials as nylon, EVOH, polyethylene naphthalate (PEN), PCTFE, etc. The outer
layer may also be manufactured using any variety of suitable materials and may depend
on the materials selected for the internal surface layer and core layer. It is recognized
that the various embodiments of substantially rigid liners described herein may be
manufactured from any suitable combination of materials disclosed herein.

[0171] In still alternative embodiments, the polymeric liner of the present
disclosure may be manufactured using a metal outer layer, for example, but not limited to
AL (aluminum), steel, coated steels, stainless steels, Ni (nickel), Cu (copper), Mo
(molybdenum, W (tungsten), chromium-copper bi-layer, titanium-copper bi-layer, or any
other suitable metal material or combination of materials. In some embodiments, metal
coated liners may be overcoated with a protective dielectric, for example, SiO, from
TEOS (tetracthylorthosilicate), or SiCls (silicon tetrachloride), MO (metal organics),

TiO; from TiCly (titanium tetrachloride), or other suitable metal oxide material, or any
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[0136] FIG 57A shows a liner that connects to rails,
accordance with one enbodi nent of the present disclosure.
shows t hewpani2gsof93t he enbodi ment shown in FIG 57A,
enbodi ment of the present disclosure.
the bottom acts as a piston,
present discl osure.

[0137]FIG 57B

I nPETABRAAO558 t h one
[0138] FIG 58 shows a |iner wherein

I n accordance with one enbodi nent of the
[0139] FIG 59 shows a perspective view of a choke off

preventer for use with sone enbodi nents of |liners of the present

in



[0140] FIG 60 is a perspective
prevent choke-off according to
[ 0141] FI Gvo@u12/s1@3per spect i ve
prevent choke-off according to
di sclosure. [0142]FIG 62 is a

view of an apparatus that may be used to

one enbodi nent of the present disclosure.

vi ew of an apparatus thaPCRas2a/0635681 t 0
anot her enbodi ment of the present
perspective view of an apparatus that nmay be

used to prevent choke-off according to yet another enbodi nent of the

present disclosure. [0143] Fl G
contractible layer that may be

63 is a cross-sectional view of a
added to a liner to prevent choke-off

according to one enbodi nent of the present disclosure. 15

other suitable metal, or some combination thereof. Metal liners may be advantageous for

storing and shipping substances, including ultra-pure substances because a metal liner

may be substantially impermeable to gases, thus reducing oxidation and/or hydrolysis of

the contents and maintaining the purity of the substance contained in the liner. Because of

the impermeability of the metal, a liner of this embodiment may be substantially free of

pinholes or weld tears and may be very robust and have a consistent fill volume.

[0172] In still another embodiment, the liner of the present disclosure may be

manufactured using a metal container, for example, but not limited to aluminum, nickel,

stainless steel, thin-walled steel, or any other suitable metal material or combination of

materials. In some embodiments, these metal containers are coated on the internal

surface with inert films to reduce interaction of the high purity chemical with the metal

walls. The films may be inert metals, metal oxides, metal nitrides or metal carbides

chosen specifically to reduce the chemical interactions and degradation of the chemical

inside the metal container.

In another embodiment, a metal container may have an

internal surface coated with glass, plastic, SiO2, or any other suitable material or

combination of materials. Because of the rigidity of the metal, a liner of this embodiment

may be substantially free of pinholes or weld tears and may be very robust and have a

consistent fill volume.

[0173] Traditionally, however, metal cans have been expensive to use. For

instance, the cost of a metal container may often times be greater than the cost of the

substance stored in the container. Accordingly, in order to be cost-effective, such a metal

container generally is used repeatedly, which in turn requires that the container be

shipped back for reuse and appropriately cleaned prior to refilling. Shipping the

containers back and cleaning the containers for reuse may be both time consuming and

expensive. In some embodiments of the present disclosure, however, a rigid collapsible

metal container may be manufactured for a cost effective single use by, for instance,

manufacturing the walls of the metal liner to be relatively thin as compared to prior art

metal containers. For example, in some embodiments, the liner walls may be from 0.1 to

3.0 mm thick. More preferably, the walls may be from 0.6 to 2 mm thick, in some

embodiments. The thickness of the walls may allow a metal liner of the present

disclosure to be substantially rigid but collapsible under pressure. Metal liners may be

25



[0144]FIG 64 is a perspective view of an insert that may be used to
prevent choke-off according to one enbodi nent of the present disclosure.
[ 0145] FI Gvoeb1yes1@3per spective view of an insert that mr¢ThS20306556%
prevent choke-off according to another enbodi ment of the present

di sclosure. [0146]FIG 66 is a perspective view of an insert that may be
used to prevent choke-off according to yet another enbodi nent of the
present disclosure. [0147]FIG 67 is an end perspective view of a |iner
that may be used to prevent choke-off according to one enbodi nent of the
present disclosure.

sized for holding generally large volumes, for example, up to approximately 2000 L in
some embodiments, while in other embodiments metal liners may be sized to hold
approximately 200 L or less.

[0174] In another embodiment, a plastic liner may be provided that may be coated
with a metal. For example, a liner may be formed of a polymer such as PP, PE, PET,
PEN, HDPE or any other suitable polymer, or combination of polymers as described
above. The outside of the liner may be metalized with, such as but not limited to
aluminum. In some embodiments, a metal may be applied to the container walls by
vapor deposition, such as but not limited to chemical vapor deposition. 1t will be
recognized that any suitable metal may be used to metalize the outside of a polymer liner
according to this embodiment. The liner may be metalized by any suitable method, such
as, for example, plating, electro-plating, spraying, etc. Metalizing the outside of the liner
may substantially decrease or eliminate the effects of gas permeability. Because of the
impermeability provided by the metal coating, a liner of this embodiment may be
substantially free of pinholes or weld tears and may be very robust and have a consistent
fill volume. Similar to the liners described above, metal coated liners of this type may
also be sized to hold up to approximately 2000 L in some embodiments, while other
embodiments may be sized to hold approximately 200 L or less. The metal liners and
metal coated liners described herein may include folds, pleats, handles, sumps, and/or any
other liner configuration and/or feature described herein with reference to other
embodiments.

[0175] In some embodiments, the liner of the present disclosure may be coated
with a barrier-enhancing coating, such as, for instance, an epoxy amine coating.
However, it is recognized that other suitable coating polymers or mixtures of polymers
may be used as a barrier-enhancing coating. The coating may be particularly
advantageous where the liner is comprised of PET, or other polymeric materials, however
the coating may be applied to any of the liners contemplated in the present disclosure.
The application of an epoxy amine coating may reduce gas permeability bi-directionally,
that is, the coating may reduce the amount of gas that may get into the liner, as well as
the amount of gas that may leave the liner. Applying the coating may also increase the

shelf-life of the liner and its contents. Further, application of the barrier-enhancing
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[0148]FIG 68 shows an interior surface of a liner with surface features
according to one enbodi nent of the present disclosure. [0149]FIG 69 shows
an interivwp20wiSa®e of a |iner with surface features aceordisegiosssanot her
enbodi ment of the present disclosure. [0150]FIG 70 shows an interior
surface of a liner with surface features according to yet another

enbodi nent of the present disclosure. Detail ed Description [0151] The
present disclosure relates to novel and advantageous |iner-based storage
and di spensing systens. Mre particularly, the present disclosure relates
to novel and advant ageous substantially rigid collapsible liners and
flexible liners including gusseted or non-gusseted liners and nethods for
manuf acturi ng such liners. The present disclosure also relates to nethods
for preventing or elimnating choke-off in liners. Mre particularly, the
present disclosure relates to a bl ow nol ded, substantially rigid

col lapsible liner that can be suitable ﬂﬁfticularly for smaller storage and
di spensi ng syst eff&" BHIHS VER FrREE° B Rh T it T80V "o 1°6LS’ of 1iquid, and
nore desirably aPBetiels Dopored gihe Filésgor Bfele Py ot i s BE ST Fal 1y rigid

col | apsi bl e | i nesensgiity. s afegliomediclchning frrrviioyapdil SVIRNirqctsoi npstials: pr operti es.

F!th her nore, thepsupst anhd cadibgymay tie Giraled 0104 theapskidd hodoldingrvedtier@yinebe a st and- al one
liner, e. g., USGQ chtte?lagse_m@lEH. QMile_ge L@&I@Bcﬁit}ﬁeﬁeycoa@[ﬁ%amﬁpﬂﬂ@ t€lihs pensed from

usi ng a punp or % 1orr§n ruerlerlzoreo ];inrl T'in e ollrne s wi .e oati t liners that
are formed by mefg?n %?iwns Sg?%éﬁgr k?deﬁ\&E&&ahﬂwQé&gitgg seans, folds

inthe substanti&ﬁ“?g?%aPaméﬁT %WB?@”&?ﬁégaﬁgéggge%%%%T%n?|aIIy
el i ninated, ther ey gutyatahitreaidporaauithg bl &ttt hdt: 1" the probl ens
associ at ed with piatnboheelgnger el sekiffliartyeveais wilat ugeatied that then'drigver f | ow.

enhancing coating may be applied in any suitable thickness, and cured over varying

amounts of time depending on the desired application. Further, the crosslink density of

the bartier film and the surface adhesion of the barrier film may vary depending on the

degree of barrier protection desired. Generally, the surface of the liner may be

chemically, physically, electrochemically, or clectrostatically modified, such as by

application of a coating, to enhance the barrier qualities of the liner. In some

embodiments the barrier enhancing material may be generally applied to a liner in the

manner illustrated in the flow diagram of Figure 3. In one step 202, a fan may be used to

blow ionized air onto the liner in order to clean the surface in preparation for receiving

the coating material. In one embodiment, as shown in step 204, an electrical charge may

then be applied. The barrier enhancing material may then be applied to the liner, for

example but not limited to, using electrostatic spray guns 206. Chucks may spin the

liners as they proceed through the coatings application area, ensuring a uniform coating is

applied. Any overspray may be collected and disposed of. The coated-liner may then be

cured in a curing oven 208. In another embodiment, the barrier enhancing material may

be provided in or as another liner layer as opposed to a coating.

[0177] Liners of the present disclosure may take a number of advantageous

shapes. As can be seen in Figure 4, in one embodiment, a rigid collapsible liner 320 may

be configured such that the bottom of the liner is rounded or bowl-shaped 322, In such

embodiments, the degree of rounding may vary. The rounding of the bottom surface may

be such that the liner 320 may still be free-standing in some embodiments. In still other

embodiments, the rounding may be to such a degree that the liner may optimally be used
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16 [0152] The present disclosure also relates to a flexible gusseted or
non-gusseted liner, which is scalable in size and may be used for storage
of up to WOoQoi2/0510930re. The flexible liner may be fol dalpC&/ussualosishat t he

| iner can be introduced into a dispensing container, for exanple but not
limted to, a pressure vessel, can, bottle, or drum However, unlike
certain prior art liners, anong other things, the flexible liner of the
present disclosure can be made of thicker materials, substantially reducing
or elimnating the problens associated with pinholes, and nmay include nore
robust wel ds, substantially reducing or elimnating the problens associ ated
with weld tears. The flexible liner can further be configured such that the
nunber of folds is substantially reduced. [0153] Exanpl e uses of the liners
di scl osed herein may include, but are not limted to, transporting and

di spensi ng aci ds, solvents, bases, photoresists, chemcals and materials

for QLEDs, such %Sc Dc(tjlosnp I?t}(lj gn%&tg %orlllttal gO %gén tac% Llrblea E)r eslglvét Eggo%menfs 0# ght, for
exanpl e, ink jet det’er ngd ¢ eani ng St mul ati ons,
T

dopant s, |norganF%““6?@5ﬁﬁé“mﬁ%W%P%RﬁﬂﬂF @mw#Eé@mmdha"B Bicoli cal sol utions,
DNA and RNA sol veudistancrriietigesthesoundphefitrbrtietiteaiaghelryarirdsus wast e,

radi oactive chemiaaluss wardonangnmtied. @l ampl.nckchidi agodnant nexanpl e,

full erenes, inor g@tmﬁlzgly &éﬂ%@fn&r& & §§0paq§e0ft)r 119@1105 whlﬁqrﬁdy b iﬂ:@ﬁmﬂfo@d’ am cs, and

liquid crystals, ch 25 RUl s0e. ol it ed to
4- nethoxylbenzylf%%%%fﬁatﬁ dPt MF t

cyanobenzyl i dene n Oé&ts %rggvﬁ%léls 1nanoth}:ré§% ntof mer an 1dcolla s1bleh liners Ry
further be used PﬁfﬁFﬁé¥mﬂﬁ®ﬁ§WWﬁ@§m%ﬁ@’%@PmWW&ﬁ§ﬁﬁ?PVnﬁlﬂﬂﬂ di spensi ng

ot her products secthdiasts, the liter 462y bd pirbetl @d tvapackcéra flherigr A0oyal hes

pol yur et hanes, f aathf ¢&afiy rigt hatdi8 at tB0odoPYhOInkScinags dohenricad s, i ndustri al
chem cal's, cos nerfdrxﬁng%@tﬁﬂp(z@l s s(ein@r{Flg%Pé @-mﬂaldﬁot artaqmﬁﬁdnﬁlnl&,hqums es, and

cr eams) pet rol eldlen]merr]tgz T'I!e (Lvotcare£|10§ A@pqﬂgﬁ'o%ﬁ%a;(bfe ngerteﬁélﬁ)rﬁpllr%l’ 40?Ut not |imted

to epoxies, adhesive e pOX|es ne_col oring pigments,
pol yur et hane cast™®&8PnE V%ﬂ%é@? W@ﬁ%°P£d¥%%%g?? rm“a%ﬁmélves reactive

synt heti c adhesi wsser et efcieriguid th brrdispreed (hen i gt finsts Wihaw @ fieeptig | |
pol yur et hane, epexy @mdﬁ@rsmcg/anolaemasbl dtie) sames madrigl it G lipe dll tohe and oral
hygi ene product s cm@fgknts 0 thetnipynaie @ekid 6ftaSorher@iighlc mila@seeh sdehdikrasde i N t he art wil |

recogni ze the be%ﬁ&iagticsforgiamﬁym Leom&éw@munlphﬁyu@gﬁgﬁﬁm%tagaa@uf acturing the
liners, and therefore w recagni ze t he %M;Oﬂg£|lty of the liners to

vari ous industri énsusewnhhnfrstlhat?lﬁn zg)se ormaynottl On ahnd d Q tOf Various
product s. [0154]?H@]pre§§ﬁﬁeﬂﬁ§g18§W§%m5 P@Iéf%mmf yﬁﬁfﬁc ds for liniting
or elininating cﬁﬁkeﬂeﬁﬁfwﬁHPXW@Fﬁ”ﬁtﬁﬁ@ﬁﬁWﬂym§E@dkPﬁﬁmﬂ€ﬁﬁﬁe off may be
descri bed as whatine®d&@Uurog inlspme embodiments, In one embodiment, shown in Figure 6, for

instance, the liner 500 may be shaped similar to a conventional water or soda bottle.
Therefore, an additional advantage of the various embodiments of the present disclosure
includes a fixed fill volume. That is, liner 100 can be designed for a specific volume, and
because there can be few or substantially no folds in substantially rigid liner wall 102,
when liner 100 is filled with the specific volume, substantially no overflow should occur.
As stated previously, liquids stored in such liners 100 can typically be very expensive, for
example about $2,500/L or more. Thus, even a small reduction of the amount of
overflow can be desirable. Additionally, trapped gas volume within the liner may be
minimized if the liner is substantially rigid and generally no undercuts or folds exist to

provide a trap location for gases within the liner prior to filling.
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when a liner necks and ultimately collapses on itself, or a structure
internal to the liner, to forma choke point disposed above a substanti al
anount ofwDi2quia$109%hen a choke-of f occurs, it may precl BAE/USEIPI0EISE8
utilization of the liquid disposed within the liner, which is a significant
probl em as specialty chem cal reagents utilized in industrial processes
such as the manufacture of mcroel ectronic device products can be
extraordinarily expensive. A variety of ways of preventing or handling
choke-off are described in PCT Application Nunber PCT/US08/52506, entitled,
"Prevention O Liner Choke-off In Liner-based Pressure D spensation
System" with an international filing date of January 30, 2008, which is
hereby incorporated herein by reference in its entirety. [0155] As expl ai ned
herein, various features of |liner-based systens disclosed in enbodi nents
descri bed herein may be used in conbination vvith one or nore other features
described with r dt r. enbodi men of the present
di scl osur e may i ﬁgﬁa{Jde glhrt%er te liner Playn%rsl'élped #o aszt in ssgenfa%lhtéoflt gl %drl bed her ei n,
whet her or not dé%“b‘f“ihlﬁé‘éim‘é@f “ta‘ﬁté I%ﬁ’ﬁ@“"&?m"‘é‘ri%tﬁ@?m BrFddifreR™ For exanpl e,
any enbodi nent ( isrilde &bls g rdeiafopscidl] thaycas tiit risd awrts bgewies &P, fergppmitlnc| ude a

st and- al one | i nekrgas Gr iR vhdsiR@rfrod Bigh @i c@ehPachks, Forsld mebudcdled fl exi bl e
l'iner, sem-rigi Qno iRuhst-antd s@dséq%ntrtﬂe%ldmg Neesd. ir@ilsth1 SRl baRsdblie | iner; may

i ncl Ude a di p tub ontr {he c@l?%smg orCEolthln %c{l n(thlBr (;Oblqgone %de@gt lgér§(ﬁglg}sed by dl rect or

i ndirect pressure pressu ted punp dispense,
gr avi ty di spens e1n<: E»P §ﬁFuéfolg§r§¥gY dS%(P %pwev T, it 1sd‘eco mzed%latq'i?s 1% ”\g/

ot her net hod
of dispense: may ™ Hﬁs(*ﬂ"%i’élé any pyfablg dpeA ot IBTT WFIWZ?“%mayr‘?ﬁ?“aH‘éWéﬁgW%N‘ér s made of the
sanme or differ entonmatheqilaading or friding pittrre plickec08 and fefrey or prigichéze bf nuplse sane or
di fferent materi afpa@es ulhelamere@mkhe lifeayoo haiveolapy Mufideno afy bsur f ace or
structural feat Ul’cﬁ§gurem& €y kenlc€f mitbntild 1@ RMuSHlheblr@oldEs@kdonl  for any

sui tabl e use; as (13 locanons wghm t){e 1%5'36;)0 %Umhgpl %eafrcgﬁﬁe?e’ colH}?s’:t DFhe BRY sui tabl e cap
or connector; 5 ne or nore barrier coatings; my include a sleeve,
chime, or base cd may |nclude a desiccant; may have one or nore nethods

for reducing choll"émbff Py bR et Figpes %fs@ WsEigRyEbne or nore
caps, closures, @c@lmsenneww mapgenegiinimdtaphragsd elrmb 7§4¢st cgend desieet | bed her ei n;
the material CONMpkiknSd AGhetihe 700 A ARdbLeF c@ueLpagkly M@yeminetiutde one or nore
addi tives; the |ifgr. aRdiQr 709%1%&19@94& m@yo ReRnuhastunedadbyy any suitable

Means or means d?}nere fol?n? daneli]se(){’ ea!leplike ruc(f\ures 1n|th@gﬂe ’;abjtln QJ%F é\lb!}dﬂ%@lﬁ?ﬁle to, weldi ng,
nmol di ng, including blo di'n sion bl o stretch bl ow

nol di ng, i njecti &if" B’PBW‘WB’FW%@““&H’G‘P%PM@SS aﬁf WSWM‘“aPa“ Mooty or the Iiners,
over packs, or | i merbeprasieBisusy &t widC. rayelpapecolkpyd S&Fﬁ%rmeﬁgatedé‘ﬁhbl nation of
features herein descyicded a Whklueof samely endigdi meartsrlar E4pattiietul ar | y

descri bed as haviing e BiRuEentidf & 1hie @b U8 Bown inlrightts 8B anb €D, ndlef.gd 0od t hat

embodi nent s t hat O%&nd@cpstateq%stgerp!egﬁeﬂ4 @Eh@lll‘@l] ﬁ@na?%r@wlo?etle@gw@m wi thin the

Spl rit and scope thefhner €X ancp{.o Scecn fer nlces% d191§e Ct, %at is gredl er%anr{he cpc%fgrengenb()dl nment s
conpri se any one 67 “hDre of the featur as S, attrl l.fteS properties

, ect
or configurationg’ We‘%[rﬂf/th‘*clﬁ‘ﬁﬁ‘ihﬁéfﬁ‘ed‘ﬁﬂa'ﬁsé?feé%éf “cf?mese'fﬂb"fh ge 'y 3 di spense
systens descri bedwey @lgwerallssablsﬁtctarﬁﬁdsﬂaﬂﬁtaﬁﬁ‘ljiaept@@Tanﬁlp)WC‘élzl"if ners [0156] As
stat ed above, t heepificegRnin tehi dsRleOSA @y meke &trégvely Gasigiapy poiti® terdbyodi nents of a

inside of a rigid outer container. The vertical pleats 704 may allow for the ready
expansion of the liner during filling and ready deflation during dispense. In some
embodiments, as shown in Figure 8E, the neck 702 may be thinner than the necks of prior

art liners. Because the material comprising the neck may be generally thin, the neck area
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bl ow nol ded, substantially rigid collapsible liner that may be suitable
particularly for smaller storage and di spensing systens, such as storage of
about 20080LRowvosh@ss of |iquid, and nore desirably abouCZ0B2011085558ss of
liquid. Accordingly, the substantially rigid collapsible Iiners nmay be
suitable for storage of high purity |iquids, which can be very expensive
(e.g., about $2,500/L or nore), that are used in the integrated circuit or
flat panel display industries, for exanple. [0157] As used herein, the terns
"rigid' or "substantially rigid,” in addition to any standard dictionary
definitions, are neant to also include the characteristic of an object or
material to substantially hold its shape and/or vol une when in an
environnment of a first pressure, but wherein the shape and/or volunme nay be
altered in an environnent of increased or decreased pressure. The anount of
i ncreased or decreased pressure needed to alter the shape and/ or vol une of

the object or naterlal at i esired for the
mat eri al or Obj eglfiy éﬁﬂre Haxle an vgyu?otherwmep t]ile CEP wln& ma{f alogﬁ)r ﬁelfmvg_}f i on.

[0158] Figure 1 i Feigdeyise eeaagldcﬁu%eﬁag‘ecefedﬂmméillev\?n‘éﬁ‘rf "ShEmBffbodi ment of a
substantial |y ri gictkrsof thedipsi bk @ the ivpyalre lifeD@llapfes a4 esujppiehs elepts agfioscl osure. Li ner
100 may i ncl ude aueSdbsStigindyitiad hagridl ihgic@hpliddiRmecwad the liddd s ebddimedt eri or cavity
104, and a nouthm%ggorgg;ﬁglgfner wal | 102 may generally be thicker than

the liners in CO@\{&PJ[I Oq férﬁler era‘?ag)%enp lgstrated 1nq‘rgu1£)s%§%gl 9§¥1§&b§aﬁ§ally The increased

t hi ckness of lin wal | nposi In1co risin
the |iner |ncrea§€%“¥%¥*’?ﬁﬁ%ﬁ?&“gﬂﬁe%¥¥%ﬁéﬁﬁnwpc ?ﬁmﬂpgﬁﬁ Becaugg of tge

rigidity, in one‘enbydiemerit erigh dstepnti fenini Yre T, sopg gt 400 may be
free-standi ng aneuwuseédy td ontird @ticat dstagee pii@iter. Grmthe wepkgp e wwggm of bont ai ners, for
eXx arrpl e g| aSS 19iiner. More particularly, as may be seen in Figure 9A, which shows the liner in an

expanded state, each of the plurality of pleats 804 are generally not a substantially
straight line from the top of the linet 800 to the bottom of the liner, but instead each pleat
may generally slant, wind, curve, etc., in the lateral direction of the liner as the pleat
extends from the top of the liner to the bottom of the liner. Each of the plurality of pleats
804 may have a substantially uniform degree of slant, wind, curve, etc. about the vertical
distance of the liner 800. However, in other embodiments, each of the plurality of pleats
804 may slant, wind, curve, etc. about the liner at any suitable degree, uniformly or non-
uniformly with the other pleats. As may be appreciated, when the liner 800 begins to
collapse upon discharge or dispense of its contents, as shown in Figure 9B, the plurality
of spiral pleats 804 will generally cause the liner bottom to twist relative to the top of the
liner. This twisting motion may allow for more efficient collapse and/or more complete
discharge of the contents of the liner as the twisting of the liner squeezes the liner
contents from the bottom of the liner to the top of the liner. As a result of the spiral
pleats and the resulting twisting motion that occurs during collapse, this embodiment may
also prevent choke-off,

[0183] In a further embodiment, illustrated in Figure 10, a substantially rigid
collapsible liner 900 may be shaped in a similar manner to a toothpaste tube and may be
configured to generally collapse flat. Such a configuration can help reduce or minimize
the quantity of liquid trapped in hard-to-collapse regions and can reduce the amount of
pressure or vacuum required to fully collapse the liner. The shape of liner 900 may also

reduce creasing of liner 900 during collapse, which could otherwise give rise to particle
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bottles. In another enbodi ment, the liner 100 may be free-standing during
filling, transportation, and storage. That is, an outer container is not
necessar yWwoap12405pport of the liner as with liners in coRCEAS2@NABSSSS

col | apsi bl e |iner-based systens. I n one enbodi nent, a pressure vessel may
be used when pressure dispensing liquid fromliner 100 during chem cal
delivery. In a further enbodinent, liner 100 may be a free-standing
cont ai ner system Such enbodi nents can reduce the overall cost of the
cont ai ner system by substantially elimnating the cost associated with the
outer containers. Additionally, in conventional collapsible Iiner-based
systens, the liner and outer container are both typically non-reusable and
need to be disposed. In various enbodi mnents of the present disclosure,
since an outer container is not necessary, waste can be substantially
reduced or nininized because onIy the Iiner would be disposed I n one

enbodi nent, |iner 102 ma UES oul Q5. My pgut 3 mm t hi ck,
desirably fromaﬁener?“mbatte %? mﬂ?yfm%m %ﬁ%g Hone hmtm the thickness may

vary dependi ng oﬁmﬁﬁ%aﬂﬂﬁdﬁ@”ﬁ*MFﬁﬁ‘fpﬁﬁwmmﬁﬁﬁ%@§WﬁVmeWVH@WG100 can be
thick and rigid esoudilotu, Gaskrdgurimioflintry0dcerdefece ogpiniairs theinkpbe'éf t he occurrence
of pinhol es. [ 01o@bidsoireitdRe ductbovgialylbigt Rildpdie lieonpods intlena of the film
conpr i si ng t he l islﬁ}l%ﬁ pc_ﬁt@n,\é@h Ls sﬁiﬁedtpaﬁm bhin&kﬂ&ﬁsm@fllusﬁm ok isxﬁlﬁile wal | 102 can

speci fied amunt o ress acuu 2 Liner 100, I|ner wal
102 is coIIapS|bF@“?§(§ﬁ¥§%ﬁ§8m$$mn%%y%“ asp&hﬁe m%'eet t%r cavity 104. In

one enbodi nent, ﬁﬁ@‘ﬁ%§ﬁ@ﬂ§%ﬁWP$FymdP°f?ﬁ@FfTUBmﬁﬁvmﬁﬁmﬁBﬁP?olIed based on
t he thickness se&ecﬂédmbewh@%neq%mm@WH@@@Hmﬁha@%WsﬂsW?%Wf%ﬁ%ker l'iner wall
102 is, the nore wok @SSl en bdxaticetbrlsibstnegdelindaddesud ppl teedoutof faull | y di spense
the liquid from wWidinnd %quﬁﬁ)ﬁun@gaiﬁk tdﬁ(per;k@ﬂroceis Ns fideABr re@bB Qi Ments, the

liner 100 nay be rr{mml;[eili %1ql.u¥w1§lmlrpr cgslevnd g@s EigngJaﬂyalﬂ%gqen&ﬁcy toQJlengga state to save

shi ppi ng space, an | ow nore |1 ners 0 ned a reC|p|ent for
ex arrpl e a chenic arbblgsljlg?) F)fpfé?ncm% PSS dro}hm e d1ﬂofnse tr;ia.lﬁ an(i tBLP su tTgaS

subsequent |y be ﬁ@WPe@*ﬁPW%m%ﬁW“%We@%%“VHWWB%@WPthWHs(ﬁwmﬁ?oducts
previously menti oemethee in hliG Ty teirgmeved erepdetd b1 08 prvatyizitsen getrerf |y rigi d, and
in some enbodi MemkSeen RADIRE arkl ihglévelpat i@ pledsuneror wathtlthe bPhegiVBUtRRsl06 MaY be
threaded or incl lﬁg@by%r&ﬂ ral%@ﬁi:@sg hetldsﬁa&'%ﬂtoutgptﬁet liner SbGAA athBd@bacdv@itldn 106 may
receive a cap 108 ther su1§able ou%g lpmglaﬂoﬁgrlﬁigoﬁllnLny thl;'el; gc@tgcﬁ‘g ‘to (lnE i's recogni zed

t hat any ot her sdr a & connection mechani s X m q onet snap-fit,
etc., may be used™PA™pf ol gt GFPE BY mﬁa?%?@m‘%rm‘ ™ ¥ 1’ sone
embodi ment s, bec alseet ez el it bofpgieHs 108y be mor e r|g|d than |iner
wal | 102, the ar a@sanear 4 hrer dedordigg to iyt Pmbndimentpngitthe oiedt dippevreg®y nuch as | i ner
wal | 102 when pr @sSki® sthnSing P tnlye el Enibhineali, 5 PRRSI A1y beldiniged fdr N SOME
e”b0di ments, de'saLng}&%ﬂMe@e §i1l6§1 R&& sgiwahmo SO S, Wietvbiig the |iner,

CIUI d nmy be ent rggepsul%itantl% Tee %Qhe hrep%e T at lgler 9B(§ma§rb§%mg/§l§erort he liner erUt h

has not fully colt® iz 9 ments, @ connector 110
or connecting nedﬁ?““fﬁ?mﬁﬂﬁﬁﬁd?T%d ﬁf?ﬁ“ilﬂﬁ?%%gwoﬁhfﬁ “UShnector of a
pressure d|spensﬁﬁ@ﬁ%@@@%ﬁ?&ﬁ@ddu#ﬁﬁfmlFﬂewrﬁﬁvwsﬁ%QT%ﬁﬂﬁaWPy penetrate or
fill the general lcyhbe kdgisicklyapred teafeevt N @withpundpartingigm tie brait wdigtrhof ttfhat is, the
connector 110 m}ﬁre&:h&b&tl@ﬂs i al dné/enfb.bdldlentt %e%ﬁdayﬂﬁ&&&alﬁ@on&h&&ﬁ al i CIUI d is not

entrapped duri ng pLessHtSad: &Qe%’ﬁﬁner t HLYORYcal &%cshlage Qlnehd @1 nating dead

space waste. The connector Ay ;%%rwanufactured of
a substantially rsomeera;b gl % ts, esllee’ve dlpcoﬁggreubqypa(ﬂ{&\n? %- rt her

enbodi nent s, I|né@“l@@mﬁﬁvmﬁem@dﬂ?ﬁﬁ%ﬂmﬁW&%%%ﬁh?ﬂ %?W%.”ﬁ%ﬁ#om/dip t ube 120
(iIIustrated in broken line in Figures4) having an aperture at the | ower or
di stal end thereof serving as a point of fluid egress fromliner 100. The
hol | ow di p tube 120 may be integral with, or separate from connector 110.
In this regard, the contents within liner 100 may be received directly from
liner 100 via the dip tube 120. Although Figure 1 illustrates a |liner that
may be equi pped with an optional dip tube 120, liner 100 according to

vari ous enbodi ments described herein is, in many cases, preferably devoid
of any dip tube. In sone enbodinents of a liner 100 that includes the use
of a dip tube 120, the dip tube 120 nay al so be used to punp dispense the
contents within the liner 100. [0163]Liner 100 nmay have a relatively
sinmplistic design with a generally snooth




outer surface, or liner 100 may have a rel atively conplicated design,

i ncluding, for exanple and not limted to, pleats, ridges, indentations,
protrusi oNe 20348 ot her types of form features. |n on®@Cemisedilioeisss f or
exanple, liner 100 may be textured to prevent choke-off, which along with
ot her enbodi nents, will be discussed herein. That is, |iner 100 may be
textured to prevent the liner fromcollapsing in on itself in a manner that
would trap liquid within the liner and preclude the liquid from being

di spensed properly. [0164] In sone enbodi nents, liner 100 may be
manuf act ured using one or nore polyners, including plastics, nylons, EVOH,
pol yol efins, or other natural or synthetic polynmers. In further

enbodi ments, liner 100 nay be manufactured using pol yethyl ene 21
terepht hal ate (PET), polyethyl ene naphthal ate (PEN), poly(butylene
2, 6- napht hal ate) (PBN), poI yet hyl ene (PE), linear |owdensity polyethylene

(MDPE), hi gh- den§i%Y yp ropyflene (PP). In
sone enbodi ment SOHCPﬁ’é’fer?%l*(“@fﬁ “&l“d“&rpla t‘@‘P‘isaqVQHé’é‘V"é"E‘ts’é’H‘mﬁﬁlﬂw‘f‘ e t hi ckness of
that material or sthdselymeat edimal & diymspbld de ehenimedinehie slieredildi e of the |i ner
100. [0165] Li ner susmde using PEN, for exanple, may have | ower perneability,
and t hUS al I ow |[o€é%§ gas, goﬁl@%@&ﬂieﬁkd& ltnk}enall ibpﬁ’e[achmocofnﬁct&im indtrate the liner

wal I 102 and cont anlcpgthgﬁt& ?of hel%&largafstﬁegi ﬁ%r%ﬁo@%&vm& é)re%ﬁle 100. General | Y,
t he amount of per ation of ﬁgas I nt o contents hner t hrough the

liner wall during “PBFERaHS %glﬁﬂé§§ﬁV§mﬁsmmbemwm he“wﬁmw ependent upon
the type of mat erdmaled Bfwisipg ogtsciepias thelige fon te Wﬁﬁ%”ﬁﬁﬁfﬁ?m?ﬁ@OEhlckness of the
liner. In sone embodkingebuing, brivet puibng thefine@EiNthe fvgpackax dipnbodingtsy  decr ease, and
in some cases Si @ frdnc@intidny hdl@ehase linct he wanewad, cehedpefiiaid on t hat nay
occur as conpar ed, LO,cRMMER LRl |iners. In some enbodi ments of the

pr esent discl OSUI’ FSI nq sPEeN b(% ergsncog)e(c?om sﬁdwn?n@%urgq{ml% !ng'rl;e of nit rogen
(N2) as measured [ n cnB %n@ E } ) ity for conventiona
instrunents to d&tbwh s ﬁ&?dﬁﬁp“%gY%‘”T“%ﬁgylnﬁ'd%n o s’ may general |y
be seen in F|guré%QCmW$W%%°%%&%Bﬁ®ﬁ%aﬁﬁﬁﬁﬁﬁmﬁwmﬁﬁ§%§ﬁﬁﬁaﬁﬁﬁ%nt on the
y-axi s 5302 over baseper figds Of atdi 1 the tinet 1980 ey aixtids a BBIOWO2 ismyydn be seen, the
anount of gas entuicabiRd®eier 1308 GShatcha@ B xbdgasthdetyd @WheNnet Mhsreck 0202 bot h

conventional rigig, Qil/eat§§adsclg(ﬂtoﬂlth@§1[ts§1e 9306 mand & Lam dih eRalimcRAFE cont ai ners

5308. However, the as entrainnent rRMai 0s ol glatlyvel y steady over
time for sone rlq? IM&a%%mewaﬁmmcwe?%c%é pr esent :ig | osure 5310 that

may be conpri sed"®Fven fhf)‘ra“yé%*é%’l‘e@"d Oﬁf%ﬁi’vat’ﬂyﬁ‘iaé%r]gﬂ\ﬁ%tt% er““é vantage of using
liners of the pres@n@eﬁwgé*ﬁﬁéF@ﬁb@ﬁﬁFﬁ@é@ﬂd?wff6?‘%%&Wﬁ1§msPEN PET, or
PBN, can i ncl ude nihiafudsibashsebtioni@roghampy besenfigitedin fif igidd de nprk §193 it or limit the
anount of ext ract;abloen. GF.gaRc6: 108 FROUNDSprEhatouByciatherwiopswcEont am nat e t he

contents of a |iRGre ﬁ%fbasgssalapﬂofb,ofmo@a@l M&S‘1%41t10§e@ﬁ|t1¥§éc1510@2f0fthe extractabl e
or gam ¢ COTTpOUﬂdShe(Bne ihe sho derlsechtcEtl(%;]gﬁeBeraﬁ taedtope gegisd% &k Wofplg at | east

conpar abl e to convent cases nay be better. In
some cases, the ﬁ%?é@ﬁ%é@%m%ﬁ“%??Fﬂ@?éﬁﬁ@mGP%§Wﬁ%lﬁﬁﬁg% *found in the
contents of enbode@m@§tb#mwh@wpmeg@hﬁ%dhs@¢%%dm%ﬂﬁﬁ?m%%r5§3I0m1as | ess

t han about 0. 000 ¥ev&i ifrbthea enbbydimetir, e @rovsteahr B9t anhotnadyk €68 maye be kept to
about | ess than 3. RardoSpoReE, whitd tha ORbel( 1o Pdhafyokcudd b cattr BEGor a@ial S and to about
22

(LLDPE) | ow-dens| tXt ﬂE:?rlxg ah% o?sleevei‘ﬁ dr 9d’a-e§76verg19§n%em e Ol yet hyl ene

and/or dispense procedures.
[0187] As shown in Figure 114, in one embodiment, a septum 1016 may be
positioned in or adjacent the connector 1008 that may seal the bottle 1000 thereby
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| ess than 1 ppb per individual trace netal, and preferably less than 1 ppb
for all netals and less than 0.5 ppb for individual trace netals, in sone
enbodi mrerwe.20s1498t al anount of organi c carbon may si nmPCamSgobesisept to
about an average of 20 ppb or less, for exanple, in sone enbodi nents of the
present disclosure. In other enbodi nents, the total anobunt of organic
carbon may be kept to about |ess than 30 ppb. Additionally, in sone

enbodi ments of the present disclosure, the nunber of particles of size 0.15
m crons or |larger that are present in the contents of the liner nay be
limted to | ess than about 15 particles per mlliliter, for exanple, and in
sone enbodi nents to | ess than about 10 particles per milliliter.
[0167] Li ners nade using PE, LLDPE, LDPE, MDPE, HDPE, and/or PP may al so be
suitable for larger storage and di spensing systens, such as storage of
about 2000 L or less of liquid. [0168]In addition to the substantially
rigid coIIapS|bIe |iners, discussed u t adi n an al ternative
enbodi ment, PEN, Eﬁﬁlly cony a}mnbﬁNsuH éanca w1thmtthe%ottle FHO The f/onnectorgOO%[n é/ m xtures or

m xtures of copol¥iier éoll?i’a?belﬁbariﬁé%le"’fet’fmﬁéf%th@@ﬁ‘@? BH9Gerh g i ners, sinilar
to rigid-wall comailHiems offbserilBied aabdv entensof thdiing 19YE hest threyigtd liners may be
introduced to, fekcoexaipb@iportdRfns EMdrdcCongtietiokoniemdbtsdiny.a nafid used wi th high
purity liquids. Quehul loBehs bQQ{mﬁckd&mgh RENainPEThe «hecRBMs il Ove cheni cal

conpat I bilit y COITBaCI{“%q: pt1906 su h at tE n%%g IorCcanngep{O% nﬁ?(né(e g:)"rlgct @ﬁhean§ afer to use
conpared to glasg hot tI'es, " ther 0 O@bH emto bd gg in industries
typically reservéﬁ“V%P65®H0é%fﬁ@ StW’ Fd i conré?ﬁé?? T0169] PEN liners

of the present dﬂ§@ﬁ6§ﬂ%%@$ﬁ”§@%§méﬁﬁ@ﬂﬁﬁ%nts for exanple, may be designed
for a single uselv®@uch Hnﬂ@kgmwwymbemammédwahﬁa@@@msﬁ&ﬂ@%mﬁative to prior
art gl ass bottl es.ReGauser kBey himy chaenair 100sehala) seg 0sbouk er t han t hat of

g | ass bottles wh @J&m@}l anta.Enﬁlg £n9 Euﬁsta@c@ @nh(r-;l% ﬁﬁep Qﬁeggmedon@@ '-rhd}' aﬁl@m&lda@ cost of

owner shi P, shi ppl area I en om the tn Xl lpl% 6&%& Ctlneaetngg Wi th gl ass
bottl es. Further, ‘ﬁE (f 0 S lﬁf? t$%ﬂg§%aﬁtq§eougl | glass because,

as is well knomnvmﬁﬂdﬁgmﬁﬁ? BW@&%“OﬂﬁT%%”Wﬂdeggn Ppﬁs?mﬁg
cont ami nati on or°@6§§1%¥W@ﬁ@wWﬁtéF@éw6PWbFﬁ@“BBWFP@““HdF&§W§O nay create
saf ety concer ns. thkmase onbe @stctor 1098 RieNorteptn eff e ftle {44@ mpregemtre di scl osure nmay
be break-proof. kpesQnRnerae RS préshePhiNibines raay. e 1@4 st and- al one

liner that may nq Y/ «Rthe AXEERAGNne: | o@o&mglam@m&memnts an overpack nay
be used with the J1£9 er. Eléura§gshows ano rem?‘gl bf atcgn%ecPlENOJ L&' a\Emy include a

sunp to help i ncréase th ensa
include ports 1110-1116 molded into the connector body 1104 The ports may include,

for example: a liquid/gas inlet port 1110 to allow a liquid or gas to enter the liner; a vent
outlet 1112; a liquid outlet 1114; and/or a dispense port 1116 to permit the contents of the
liner to be removed.

[0190] Figures 13A — 13C show another embodiment of how a connector may be
sealed after filling the container with a substance. As shown in Figure 134, a tube 1204
may be vertically fitted into the body of a connector 1202, The tube 1204 may be
comprised of any suitable material, such as a thermoplastic or glass. The liner may be
filled with contents via the tube 1204. After the liner has been filled, the tube 1204 may
be welded shut 1206, or otherwise sealed, as shown in Figure 13B. A protective cap
1208 may then be detachably secured to the connector 1202 as shown in Figure 13C.

The connector assembly of this embodiment may provide a substantially leak-tight
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contents of the liner, the sunp is described in detail below and woul d be
used in a substantially simlar manner in a PEN enbodi nent. The di spense of
t he PEN |woepr/ismwIsonme enbodi nents may i nclude both punmpCaitSpEN®H&5568
pressure di spense. However, in sone enbodi nents, because the PEN |iner may
be generally non-coll apsible the pressure di spense nmay apply pressure
directly on the contents of the liner as opposed to on the exterior walls
of the liner as nmay be the case for other enbodi ments described herein. In
sone enbodi nents, the PEN |liner may have reduced carbon di oxi de em ssions.
The PEN |iner enbodinents may be used in substantially the sane way as
other liners described in the present disclosure. [0170]In alternative
enbodi ments, liner 100 nay be manufactured using a fluoropolyner, such as
but not limted to, polychlorotrifluoroethylene (PCTFE),

pol ytetrafl uoroet hyl ene (PTFE), fluorinated ethyl ene propyl ene (FEP), and
per fl uoroal koxy (PFA).. In sone enhodi ments,.liner. 100 may .conprise nmultiple
| ayers. For exanpf®8® ’)“?CIF‘?mf:mePrtaélf‘eﬁ Aerﬁ%ﬁgfqr%ﬁe gy efnﬁoéhrm e@ﬁﬁbﬁ‘éﬁ? "“i ncl ude an

i nternal surf aceigipéop Vithghesgng enpbedireepts desgifg! s8He out er | ayer, or any ot her

sui t abl e nunber ©fi91] ay ermssomeTdmbodimgdistaj cpedlock gap erdior qamsetocPNBY Ysldr one or nore

di fferent pol ynetedsjuiion@kithek oSthird @bddediats @ lideBdnGor ok@ackek@ipds@; t he i nterna
surface layer may;R6.TBRUQGI [EFhe thidoddBen@ mby itQHQREN YR {r&nd. , PCTFE, PTFE,

FEP, PFA, etc.) apd.the core |ayer, may 2935 panl et kayer manufactured
usi ng such mat erf‘gqgopés g?lfgtl %ynb EIVCIH SPE 2 FedR Vri@(p%ti@él ate (PEN), PCTFE,

vxy i giot XEtt'hl}'l t%n? rresponding ta
etc. The outer | &Y8F® AEY"5 B HE” REAl ﬁcatfﬁ?'l%dmu%?eﬁg'any variety of suitable
material s and mayc SEPEREINN sEMEPHEt BATAPEMSE] WETRPF 8 P HHEYS nt er nal surface
| ayer and core | ayesk thelctrk plg of bcER itz edmitich atcivhchwlenaiing @ gigen erodi nent s of
substantial ly ri gkyheldispael & et -obhead t ef@i Revid@nyay be provaiad echauur ed from any
sui tabl e combi nanh!er%wﬁlfa k@;atﬁaeéehe@ailysm&uhe%Qlt@tﬁ&ﬂ)h@ﬁ(ﬁeehﬁb scrEvOtl];?nLly b still

al ternative embodi mpnts. the polymeric, | ingl.of L NG.PLESE M, di scl osure may
: n;ﬁg ‘ésrtr}gtc‘gﬁp?(%ﬁ%{ynr%nlﬂék r hfmm fgd llIpe b th not limted to

be manuf actured usr e %/ , odrdlexaan/ oo DUl
AL (al uminum), st heygiagreaioret g ey drt s 1§t &8 R Uhi ckel ), Cu
(copper), M ( nmoksyMstesndtiveralsmpadipergef @) lockerr AP URICOPFErctir-1 ayer ,
titani um copper licatd ydirin Conescafaynt Goh@y 209€2PA0RSl 8¢ tittyrt “Bddednieklefoi al  or
conbi nati on of Mak@ryin@k Setch MeS@AR: "o disMRNMSch TTRM0EIwheo@bhedy | | ners may be
?;/e; Coat ﬁd| W t E %%Q&f&%&% rglrgleagntg Lnﬁ]iet_y.f Q¥ afftsas@rxmo@men@i&ziié r (,3,8 (TEOtS |
etraethylorthosilicate or . idicon..t or nmet a

organi cs), Ti 2 f¥&m Tit14 Iirfvfd% a%i:lhu Lgl‘Echédt lr“’ééh‘f é%ﬁﬁhgrﬂ%ﬁ her suitabl e
metal oxi de mat efderfictiopychigngs any gther gidpig mebHsE JisPRIHRE 4" BF™Some conbi nat i on
thereof. Metal | iPertsispayctipeetagyammmeageodise i ssrodmnih gl aHd¢hi ppi ng
subst ances, i ncl udipmgs desbribeddrergir e subst ances because a netal |iner may be
substantial ly i npRézreablig yiQn@as &odiddils cbRGIC niygorOndy hab ipa#ic and/ or
hyd{ ol ysis of t thht?elci&sam,@&téﬁe ARGk r&‘i]ghgﬂtin%}, NhilOund e pﬁgi&mgr%mse@l][ wf e su Pslt ance
contained in e liner. Because.o e i r i metal, a liner
of this embodi rreﬁ"ftmﬁﬁﬂ(}n PR BEF ARE ATy at%j;lr)ag‘e’g%%tedpﬁlboﬁﬁgﬁe g(?srag%)%ragvxel d tears and
may be very robudtresiagryiey e s reghdrere ey o 1 P BTG MU 1 n st l |
anot her enbodi nentids. spiiyats. basqyehotogsfists dppmmtpy fnarganintorepiicsied BAGER RN be

pharmaceuticals, and radioactive chemicals. Some of these types of materials may

require recirculation while not being dispensed, otherwise they may become stale and

unusable. As some of these materials can be very expensive, it can be desirable to keep

the contents from becoming stale. Accordingly, in one embodiment, the connector may

be used to recirculate the contents of the liner. A detailed description of embodiments of
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manuf actured using a netal container, for exanple, but not limted to

al um num nickel, stainless steel, thin-walled steel, or any other suitable
met al nmatwei2al2/se098onbi nati on of materials. In sone enb@dirtsaeig/sishese
metal containers are coated on the internal surface with inert filnms to
reduce interaction of the high purity chemcal with the netal walls. The
filme may be inert netals, netal oxides, netal nitrides or netal carbides
chosen specifically to reduce the chem cal interactions and degradation of
the chem cal inside the netal container. In another enbodinent, a netal
contai ner may have an internal surface coated with glass, plastic, Si02, or
any other suitable material or conbination of nmaterials. Because of the
rigidity of the netal, a liner of this enbodi ment may be substantially free
of pinholes or weld tears and may be very robust and have a consistent fill
vol une. [0173] Traditionally, homever metal cans have been expensive to

use. For instance, the cost of al ne times be gr eater
t han the cost of suf:hnaeco%%)éfr%%% ded1 g:gelg v1s10nal?PtatentA 1%a{1E%¥\10 6%/532[31380r di ngl Y, in

order to be costméf‘f‘é’é‘te‘ft‘i?sef?“%lﬁiz?ﬁfe‘h‘)ﬁ?ﬁeﬁ“t%ﬁt%‘idﬁ@fuarééﬁw JPYy i s used

repeat edl y, whi chhérdhy ibaguperatad bgpin by eSreeiaits etk cont ai ner be shi pped back for
reuse and approplo®f el y uCineanednddt i Bhdd dhy behinldbd g .2 iBhippiitg t he cont ai ners
back and cl eani ngneléa@ov&&ms%eﬂev@sh&mn HENSE JBY 6ROk 15238 consuni ng and

expenS| ve. In so ave a qr%gqgoggegugeﬁ toq engcp?jopg G@E{QJIBQI %ﬁ‘élhgéwfoﬁma beOV\BVEI‘ ari gl d
col I apsi bl e netal container lb ff ost effective si ngl e

use by, for instJifed ‘““’r%ﬂﬁ?a&‘clféﬁ“ﬁ e © {3% ﬂfat T Chrdes 0 ?Verf)adi iner to be
relatively thin a80acvpaidyhe Eﬁm‘i)]i‘eigbiras 'é‘?‘t”" Ffﬁte%ﬂs ofctrituleddY & iFor exanple, in
sonme enbodi ment s gontehi@ td thertigar 13Wedt fhslinpragek 13€6. fThands OF U hindle Bay @tedira t hi ck. Mor e
preferably, the waluss 13180 1 &vebdcOm 0QialonuOan@cr&tia, nkpiiE ks, anyi olters@® enbodi nent s.
The thickness of oitdlg'cﬁhaw@LeLlﬁnM%nd@J)fIthQWn@e t%etc@llme lIh B&an Qlfboctmk}ﬁ apy esent

di scl osure to be s downwa%c}t‘?{ge% !hgarﬁ(ﬂﬂﬁ&tg he'top éilghe 11911 lg(ﬁgélhcglg%e Mﬁeﬁuné)r essure. Metal

i ners may be 25 or ener for exanpl e,
up to approximt é?”m?@@‘ﬁauﬁb‘it‘ﬁ“@ﬁﬁf?%ﬁ%ﬁoﬁ‘?‘ﬁﬁeﬁi’gﬁ°vﬁ%q ya“d(’ve%atc%er embodi nent s
metal liners naylﬁéﬂ@%fmgﬁtﬁssﬁdbﬁmab’*ﬁ% é‘xai“‘f"llﬁ‘teé‘l’%‘}lm%@elivoﬁ‘fmlf@"ss [0174] I n
anot her enbodi nemdngle Ao4plapgd begutdcliedre the lvery30pe provi ded that may be coated with
a metal. For exapgdsg, ai Joﬂ@arnbdmymsaeshmmnmregﬁg ad pahyaesisdch as PP, PE,

PET, PEN, HDPE OFbe \ﬁgb{o Igttanﬁ(rr Mo Ithte ﬁ‘lgll lﬁse(pg 80, Tlthan@lQm rﬂe@«toé 44 of p0| yners as

described above. The out ! 48 Bl Ah.ner . may IQbmargg L ALdg8d M th, such as
but not limted tc%- % ecl?o anésutbllr%ae co t fef I’TB.y be appl|ed to

t he cont ai ner \A/aICTa"é‘p‘%)‘?las\)‘ap‘?jsrm"dé’bée§‘] £ 61, e“‘é’if&‘ﬁmsa@e ?)aﬁdtle & St™F i ted to

cheni cal vapor depésicd foonuot ¢endifiopd tk?élr%l@%f@gﬁ?ff’édmimﬁ%ﬂsﬁ}‘i@? Sti t abl e net al
may be used t o nBinait is e hérb@talpudter. defwdkr cabogiabnysrverhandie #fd?. wige@oer ding to this
enbodi ment The | i,ReR pd¥Bdh, BExiiBlkahd BRHobY: idrybugdtirdaklc@aiiet fad, such as, for

exarrpl e, pl at i ng’485@'[h§9ntd}rlg c&lk&;e&{agenerélpgt%ﬂteggut W%tlgle hah@eu@bhszphlﬂg the outside of
the liner may substanti al ase_or imnate th h%fdfe {s of gas

el
permeabi lity. Beldse GF" f’ﬁ%oq’le%eel?% I VBT oV ded b e netal coating,
a liner of this érpEEEHRM™ B HESSOHEY %‘lﬁl"W‘é\‘plevm?l?‘é@gu %4SB|FHT10I es or weld
tears and may be sserepbodipbniste bende 18402 rendres fustlefie f P ¢vevpime. Similar to
the |iners descr ichedoaddawesd. e bahnl¢ dainednioiinersshedindt hiysxendphe may al so be
sized to hold up at.q AP PY:OeMRLLhithe 20 QBad4sion nSoERmehad) weemtis, while ot her

enbodi nents may be §ec gTem @9&%@99&%%@@5&yTgQ@Mqle hh@Ss. The netal
liners and net al coa e I ners descri bed dfegstaywdtgmfol ds, pleats,
/

handl es, su nps, éﬁ) 8/ 1e 51 rEhe c%'flﬁgenlgsmlon maé advanta%_l?uslballowt feat ur e
descri bed herein ﬂ\‘mchfcﬁnf?r@f”’éih’é‘“r‘?&‘é's e R W@ﬁﬁé&i“%ﬂ’fﬂé‘m FBIFEF I n some
enbodi ments, the liner of the present Jgi scl osure may be coat ed



with a barrier-enhancing coating, such as, for instance, an epoxy am ne
coating. However, it is recognized that other suitable coating polyners or
m xt ures WO 2posm@®Bs may be used as a barri er- enhanci ng PCoAIS2e1g/055ph%
coating may be particul arly advantageous where the liner is conprised of
PET, or other polyneric materials, however the coating nay be applied to
any of the liners contenplated in the present disclosure. The application
of an epoxy am ne coating may reduce gas perneability bi-directionally,

that is, the coating nmay reduce the anount of gas that may get into the
liner, as well as the anmount of gas that may |eave the |liner. Applying the
coating may al so increase the shelf-life of the liner and its contents.
Further, application of the barrier-enhancing 26 coating may reduce oxygen
or noisture perneability and may enable a broader array of materials to be
stored in the liner, for exarrple but not limted to, liquids that display
air sensitivity, nSyc aci d cleanin },ations and/or CVD
precursor nat eri a c"de oes ﬁig%fl gi.cﬁdurmé sl}ﬂpm%_lorsoraegbexamé) heex an%Oﬁltog t he bag prl or
to folding, or af‘ éﬁ“dkt‘ﬁ’éePltht“lé’rusei"éc"%‘?‘ﬁﬁ’f’sé‘t“é‘fa?/alﬁé’%‘ﬁﬁf é&f‘“ﬁeaw 1l be

under st ood that tdten eoatiorrgniy 43¢ applied to the interior and/ or exterior
of the liner, or e enbodisiweninsFigsed FANAMd 13Bp neandtiay evslimettherigdat i ng may be
appl ied to one Orcollggﬁlblm%ri ld@%a?fbe RBCwif@fan @Jerlpacll &M@Jﬁrm@f froknn@o laaimer The coati ng

may be applied |gomv £ Lhl. Nt Lok Reigghel f-Tife
desired, e.g., t pﬂbégg\w \kﬁgﬁmﬁﬁéﬁp&igﬁﬁﬂ% n MQ shéllj-l ife. However,

it will be reco grﬁ/&ée ingr fl|4 metylbleelnsgtec?into thgbwer %er%ckqmggrst Ii"l't %Hover aC) be appl iedin
any suitable thi é‘l@ﬁ'@@éhenbéﬂﬁfedc?u‘?@?f‘)p(f\t}téerh“??é‘ﬁ”%/‘i“ﬁ@‘s}’édrf‘ﬁ‘ﬁﬁf%thgfhetf’*i me dependi ng on
t he desired appl ibGaick b6 is Furettider the lpreoverpagsidp4apten tresers intNewe 5Bt he barrier film
and the surface asth@si@ackafos me:thai tic @fverforekpaok Ny byvay yitdepemdi ng on t he
degree of barri egupl ok e tihiedo qtﬁ§ﬁtrmes@ew@ﬂ%ﬁ@lﬁ&lb}‘dlm&lﬁ%eﬁ)ys\%rﬁﬁl& of the liner

nmay be chem cal | Y40 Bgfxége%ié%ltol tb{e’lovs% oge(;;;a{kqgﬂlﬁ?glgﬂtga%riséﬁmzatgﬁ %lbglgogdrtpSt atical | y
nodi fi ed, such as B ation %esea aflylbrel Cﬁleve%g%rg ance t he barrier

qualities of the“‘i“f‘pyﬁeé'i‘el?ﬁ)ef h&s‘B%dIS%e% i‘er enhancing nateri al
may be general | y Tepploieaek 1466 mpy pipghéorthefingr 7@t hrathed e e 1618t PaPd in the flow
di agram of Fi gur eve®ack 1446 osvdnchde@y )R ORe haglef Hiftrt tprapgke Beasiergeidnsee bl ow i oni zed air
onto the liner i mo@fidgkient on ik @BRirkdGvG LS freEthit MayDé @piadtatd ot f or recei ving

the coating nat ertﬂe ﬁiler 14(52@1019@1% 1R e | A the llr@tsxna§lkl%%ally RanSitr@Po 204, an
el ectrical char gt?og %pactkhﬁdg (?th? ptgltklle%dttom e@;b&)(alcl&l %greb?mgrﬁz(ﬁ!g ng mat erial may

t hen be applied exanpl e not imted to, using

el ectrostatic spfﬂ%ﬁ‘%ﬁﬁ%"nfﬁ%m“@fucks may spin the liners as they proceed
through the coat ilt¥s appt et srbuimsresed ehatitelipg! & mhiPSIFchating is

appl i ed. Any ovenrspemyk Ineys shen odlsire st &d lignmdekd$18 pfys gr 62, iThvae coat ed- | i ner
may then be curedmiolmésGhif inl@e 6 Bimo2(hdied 1R0sANBINRIVingmDIDE Nt , the barrier

en h anc I n g ITHt er I a"lle h%% lf;agng'rbp\ge gcoln}g}lseg Kmtla{ﬁe r@dﬂ@ilf‘ @ffthe Ihﬁeln @rrlt nlaﬁy er as o p pOS ed
to a coati ng. [ 0 JB7f7 xl:ch'y '&Scured'%o tgeblmer \ anpknown%ﬁatns g! 1§S%L09§191{a§d1e%3ybe Ll@\ll(e a nunber of

advant ageous shapes ) % odinent, arigid
col l apsible i nerm"gef()“ﬂh%"}}m‘ﬁem&ﬁﬂf ?fﬁi&?“érdsogg“@ﬂw‘feﬁmf“fthm lg))oi t8m of the |iner

i s rounded or bowfickss epreers-3Dpse thicker yelle pretisrr S imperitde nfREd e ee of roundi ng
may vary. The r oufighiesagnd@dt not iefel ottt tanviguaf fhalde 1508y ciiersgpmissedsrat t he | i ner 320
may still be freeanshiaae 9 gedk Mhictd BRioR M6 diyTRNbSxambll ik iaolt natther enbodi ment s,

the rounding may g tJn(amélt’ll%ner B BOEE A R ond ok EASEmARY R ik MRl |y be used
27 in conjunction gontai ner an oVerpac Ke aGfll 8, or a sleeve.

e
Enbodi nents of |i r]1 be recvﬁmtzelgq that t;le car \%al setctlons ma have ang Ve cheni cal
utilization in, lb‘ik“efsﬂ%?t%fh‘if‘@‘)d“%fmbtﬁ% ’mygi)‘élﬁgfémﬁﬁ?ﬁ?"f“ °§fq‘F8ﬁr %% the rounding
of the bottom surface may hel p properlsy direct a dip tube to the bottom of
the liner, for exanple. Such an enbodi ment nay be particularly useful with
liners that are opaque, for instance, which may al so hel p i nprove chem cal
utilization and dip tube alignnent.



[0178] As shown in Figure 5, in another enbodinent of a liner, arigid

col l apsible liner 402 may include a sunp 406 that may hel p i nprove

di spensabwbi2012/050093sone enbodi nents, the |iner 402 nay PeTAlSaciems3588 an

over pack 404. The sunp 406 nay be an area of generally rigid material at
the bottomof the liner defining a divot or cup 408 form ng the sunp 406.
As seen in Figure 5 the divot area 408 may funnel the liquid in the |iner
402 to the divot area 408. A dip tube 410 that nmay be inserted into the
liner 402 may then be used to di spense substantially all of the liquid in
the liner, thus allowng a greater anmount of the liquid to be di spensed
than in prior art liners wthout a directing sunp 406. The sunp nmay be nade
of the same nmaterial as the liner in sonme enbodi ments, or the sunp nay be
made of another suitable material such as another type of plastic, for
exanple. The use of a Iiner with a sunp may be particularly advant ageous in
use with liners t col I apse.

[ 0179] Because | i F‘IVIEL 1ncieﬁs th1c ness I.i;_lor {c/)\;lg]mpﬁ)e mlimne emm%entSQhere nﬁy LeyonaQr el ati vel y
sinmplistic desi gheepHer Pﬁ“ﬁ@rﬁuc\’/\ﬁ?‘f’ns rrléﬁ“c]biﬁ‘r?ﬁ?"fh%n f‘%\ﬂi’“ﬁ}”ardsf&rb"éffhnt ially no

fol ds i n subst anthi @b ¢fyhe firegised. idludiey thasgipbute 1110 2f therling drfpmastyediy lent s. I n one
enbodi nent, shownanifdtredib GtithigkeBwall kedronsl 1506 b a:Rer 110N &nd kikme e HBMhckmay be shaped
simlar to a conygnii Q) cdiilClessOf mSRdasohot t1 e. Therefore, an additiona

advant age of t he[OYég,l Ou%n gpgrﬂ:o entts %f 8! prgsgﬁ aRd §1§ Qtsubgalnt%aﬁ)l Qg%'lr e includes a
fixed fill volu hat

I ner J specific
vol une, and becaﬁf’élﬁ’s"flené‘fwé W% B aIbove 8f° %&’%ﬁﬂ“ﬁtéegr@ above 1?7@ lds in
substantial |y ri grensiiligiepd mgeg|desiraplpge 0 RRBAisRRER dpoding °§ thf ‘ith“i““éﬁ with the
speci fic vol une, oRhlist witttic ghtbrigl updfogkedine, brgvhe eekignef fdldsoccur . As st at ed
previously, |i quicdks) St onedmt BmiSdiedits,| ol maIrElak0B 168 mat ypbdiakdiyo be very
expensi ve, for %@\Hﬁpkoﬁhngpa%ls &&%&Q@&Lm@sf APRRurd (RS dor@@NmAe SMBl | reduction

of the amount of . OVf%ds ooys\éc&l iblgs. q t%é lrlg%p(!oﬁa mbﬁqgért ISQCQ%Lel'Symay EJ apped gas
volume within theqin nimze ubstantial l'y

rigid and generaﬁFVdHﬁmﬂ%ﬂé?%ﬁw%w&me%Wﬁ¥m§’“m?m@%umémvmﬂa a trap |ocation
for gases Wit hi ninfofseelapijelygpall gipcprgfprentigharqaijtiiat njaypprmit3ig hne[s(fPlet‘)‘]eiﬁﬂi‘“f"her the |iner
may be shaped t 0oag®ie trom, ffor ehasiremesivrd ithtymapfavet ah epedinepifh drelitivbm wi t hi n t he
interior cavity. shdl iener ShQed®n dianekd dasé svabadisiin AFkgus @ndy | i ner 600 may

i nclude folds or ngﬂgﬁ%%ktp@cﬁ%o@mlcﬁmfgen&a’a\@reLetnm fnold Sindan@as of the liner
600, for exanple area ﬁe he transition gehp‘g }ﬁ% L1602 to nouth
d de

606. Fol ds 610 naemgﬁlse in 1n((i:]1$try 1{138 hfwe asinall ogenmg £86uent the nol di ng
process. Fol ds Gf’ﬁneffﬁﬁf Be ogeet g8 Y8 doftd ‘Eﬁ’flapst‘t}]f h“&ro?f p%res% or folding
pattern of |iner e@@@ment mrappreadeptserdi srentine r4lifes! el ey ©f FETUde two or four
fol ds near nout hr@06. FoHps@aeargitiond flekisle lings 0ghe Zreve totpin agles profeld 2610 may be

posi tioned at anyonsuh 4sak! 1Bel @eataboinduely shipgrgr Asalel «u@2qin, ancheiray be sui tably
configured to C0QLHEpQJtaanQ@mgﬁl&vLsaQéttaﬁl&n@hexbeImcu HQinRRLILEA R sd | ner 600 and

reduce or mnimze tgbf articles that may. 1%gﬂfgg@fromthe l'i ner
600 duri ng col | aFr)né)\ée moref Fnrls sg‘t_;e%te tomovementte eaterureel Stl.ltC ) Eat they reduce

or mnimze the r”VélsbﬁFrfafeﬁﬁﬂﬁlJ??beTﬂ“e Lol Off‘BW‘HC"P*‘PS&F&‘“&%/‘Sdrl’adedééurdfer ap | ocations
Wi t hin the |iner mapbithag oditpretiedtisringrany eredirphe thers S MEpSE B t he | i ner 600.
[0181] I n anot her heabagdideraent duitg|shibpdt.r atadithndl flexfbleguresay8ke 81; e subst antial |y

rigl d disadvantage of forming creases when filled that may limit the amount of material that

can be held in the liner or increase the volume of trapped gas within the liner and may
also make complete dispense difficult or impossible. Such creases in a traditional

flexible liner may also contribute to the likelihood that weld tears and/or pin holes may
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collapsible liner 700 may generally include a plurality of pleats 704 that
extend a vertical distance of the |iner 700, and in sone cases extend

subst ant iaDI2g127d5¢098nt i re vertical distance of the |iner PCOQIS261085555He neck
702 to the bottomof the liner 700, and nay thereby form panels or

panel -1i ke structures in the liner 700. In sonme enbodi ments, the |iner 700
may i nclude any suitable nunber of pleats and panels. Mre particularly, as
may be seen in Figures 8A and 8C, in a deflated or collapsed state 706, the
pl eated liner 700 nmay conprise a plurality of generally parallel or
patterned pleats 704 positioned about the circunference of the liner 700.
As shown in Figures 8B and 8D, in an inflated or expanded state 708, the
pleats 704 of the liner 700 may be generally opened such that the |iner
expands to a circunference, or dianeter, that is greater than the
circunference, or diameter, of the Iiner mhen in the deflated state 706. In
sone enbodi nents, the the defl ated
state 706, and t %dﬁaSEesfftMtwlgg T S|zéeS ?m%ﬁém npgbhﬁgﬁlln t he defl at ed
state may nake i fRFEFPT V%Te%//a"‘é‘%l Ey ™y YT (gh ™ “ﬁém"f A& hsi de of a rigid
out er cont ai ner . pofittse Rigid edllpreblp lingh eatms erOdmari of thy|presgipdifclspuretigenor eady expansi on
of the liner duridQ@opfsich bréarg vidhgeas @ eypand fap@adeicmimeduipharynedbespense. | n sone
enbodi nents, as SREOWMe ik, FilGukdg B grdiiemdieskisddedtBipiien thit ainer than the

necks of pl’l or ar ter!alI n[%f[ Rek o?@&gyrie@ akb&mmg ﬁghls@les aGeQSrHPIEhL, §rlelngYet he neck may be
general ly thin, C[1an woul d ot herw se

be the case, Whl ér}gi‘gw@anéaﬁel of var*ous emboqa¥rtts 0? th]e present dlsc?osurei or\]/%r etr'g iOI(l)aln into a ri gl d
out er cont ai ner, ﬂﬁ‘tﬂeé‘“effd‘ﬁ‘ﬁ‘luﬁf‘ it op P‘{e‘ip?‘ibmo%rﬁ‘"’él/“b?ﬂat fbred eBrplcdte di schar ge of
the liner. Due t@)mstbleneas1wz'apyrf"ntoMOIIn ibperragiolof0diesiendiiony fggible é@’i&l Vhept the pleats
and/ or due to theadtielaafekivieliygr tshinfoveraibe e alberrbdR ab00clomgr hs esrdche neck of the
l'i ner , hi s enboq];eﬂggn%mr@s)ém@(laﬁ Amdak: eMﬁ%dlSQJﬂQ&(@nt&fsfmy a[c@ﬂa&zé]ak me a further

enbodi ment, ill u%gttrrg%t%g hllepas ﬁI?e hgéeﬁs%l% tgravghﬁe HR&G@M&@& 1'( y ri g| d

oIIapS|bIe l'i ne ur on-vertjcal or spiral

pl eats 804 t hat rg%lgg?ultég(%et t% aottgm f the er v?/lr Jﬁ a1ay a?o cont¥ ina s*gm{]clg.]nt po|rt1.on otf S 800, and in
some cases exten&m§8ﬁ§ﬁawtﬁéWI9MW%@W@hWFW%1@%PE*%ﬁP“ﬂi?9 né% of the liner,
fromthe neck t o rtdhe cigotinamnhefevet, ey chliapreinte a Mpkimedsbapt delertingdrdy ¢ as may be seen
in Figure 9A, whiigh foshowsdddiad i pefr dnil amwexpeanded w8t & egaeach of the
plurality of pl e%isp%nsﬁﬁ’i% 3 SoBRRAE TRl ¥ ¥Rt Re SUBSEBNGr bddsd e 1 @l ght 17 ne

fromthe t op of 1 r1he botl:om ofr the ?ner as %e hn%r 1s%ulQ9&n%\%mh90fpen¥n£' ?60) IA@c%lngl)b{rlt i nstead each
pl eat may generalﬁy urve, ateral direction of

the liner as the “ﬁ’fbéé‘tb“aé‘ﬂ]yeei‘f&”sm??‘H?ﬁnfwgl?%gomt?eofeﬁac “YHer to the bottom of
the |iner. Each &% he plaur&14 SE“}WSGi‘fen‘bYl‘@’a)f%‘wS‘E}’ﬂd“ﬁe&SPfhﬁ\?re‘mQ “hbstantial |y
uni f or m degr ee ofpre@leiikd folywi wheh thedivrr Vi0Q is int epllapgeeatet Inttifisembedimeni gl di st ance of
the Iiner 800. HEMWEVEY has o 4RmOid@ iwhie HRad Tt Sqllapg:a gl vOfn vieh@ fiph ur al i ty of

pl eats 804 may Sltt@%wheVHani?oo Qelslﬁ)(rﬁs 1764 Gach @QQWZ mta)hzﬁ'we gEn@@Ef t}'@Eamany sui tabl e

degr ee unl f or m ro 101%(%.!';] menso S 11 S me oaimen e m| 1’1’%@(5 %18 alﬁ§ rray be
Bpbr 60] at od. - whel RRgm LR e b1 LA LR

gl ns L9 Coft E lTalgh entmaSbChar ge or
di spense of its 68‘%@%?@“”@5“’%1%% TR Eeémm OB RRBIUFRI Tty of spiral
pleats 804 will genwihal{jp wsus eho msodnepis elb‘?ft“t%‘l’ﬂ“f‘t‘d‘dtp\}ﬁb%t‘“?aél ative to the
top of the |iner .beFhiisFikuw 188.ithadjnentyid om havaybodl 1760 fitoemt ard 780 & f i ci ent
col | apse and/ or nRLEs GOMphEl e, diesifhar ge ®mf coble the aambresttis oefrackhe | i ner as the
twisting of the |c!ml&ﬁ£r “ﬁ&%%ﬁi&nm@m ﬂlera&erpacﬁqraang{m$reaf1mmattcmﬁec@ot tom of the

liner to the top the b%Pearest&effﬁmetnte to ’%e trtmeayenciﬁg)f angi ht?nsﬁlgrl al.;eg‘ll72&)'!lﬂ§at s and the

resul ting tmnstln uri S enbodi nent may
al so prevent cho%@mﬁFﬁemﬁ@T%@j?ﬁ%émﬁﬁW?ﬁﬁ?‘gﬁﬂgdﬁﬁgﬁf““ﬂfﬁﬁgtrated in
Figure 10, a substantially rigid collagsible Iiner 900 nay be shaped in a
simlar manner to a toothpaste tube and may be configured to generally
col l apse flat. Such a configuration can help reduce or mnimze the
quantity of liquid trapped in hard-to-coll apse regions and can reduce the
anount of pressure or vacuumrequired to fully collapse the liner. The
shape of liner 900 may al so reduce creasing of |iner 900 during coll apse,
whi ch coul d otherwise give rise to particle 30



generation at the crease lines, thereby contamnating the liquid within the
liner. Simlarly, as with many enbodi nents of the substantially rigid

col | apsi bWe 20izms1099f t he present di sclosure, the confi gecatisen1osssss ner 900
can reduce or mnimze the nunber of trapping points for bubbles. Such
substantially rigid collapsible liners may also include a slanted portion,
such as slanted portion 912 near nouth 906, illustrated for exanple in
Figure 10, which may assist in the snooth renoval of headspace gas at the
begi nni ng of di spense. Cenerally, the expression "headspace," as used
herein, may refer to the gas space in the liner that may rise to the top of
the liner, above the contents stored in the liner. By renobving headspace
gas prior to content dispense, gas that is in direct contact with the
liquid can be reduced or substantially elimnated, such that the anount of
gas dissolved into the quuid during t he dispense process is significantly
reduced or mnimzed erally has |ess
tendency to rel eg@rgy a.\géantglﬁafﬁrrw\é\ﬁ or1efn{rc! \%&Uﬁe liner 1?1595(31\1115 vertgaq}?_' oergrggr e dr op in the
di spense train, @ﬁd“ﬁﬁd@dh@hﬁ@ﬂ%ﬁﬁ?&ﬂ?VWE@Hﬁ8WH§t®?m@PFﬁﬂH§i|ng gas bubbl e
i ssues in the I|qm@dwﬂmspensewsysWGWWW@BHEM&FWVWWﬁ@aﬁgba@@min the liner may
be renoved or redsgaefoByned upfoSie Ps@S Bid17I Ng an annul ar space between the
liner and the ovesRACK Mo ok @émm4mrdtmgma>xga@tauytdaereelwuma{ begins to

coll apse, t her eb&ah{t pldcI ngang‘estx)e SGF’I t§§cfeﬁer%9%ﬁ<ﬂ@§&reg§§ el&ltjgemgai foﬂibe l'iner thr Ough

a headspace renov su fut &t ti gl N anot her

enbodi ment, a |i h&t maéé‘i?érf’rﬂP“ﬁ&ldt‘)ti)thedlﬁeémé'ﬁﬁ%eﬂf“ﬁﬁ At et Otgffﬁlem present disclosure
may have a subst &mtamsd fayliiesiapravhsotord fipm dsend Pty &ter Wewtr ' M Qure 4, rat her
t han a bott om t haflapies st Waiteatds-cofoflimenf iQdk8dtednd sheve mitarefaaredd atgmt o f urt her
enbodi ments of t hggPh 8sBNE udi-SGl @B E ResdiBsclRat ald eclideabsimandi Nng, and in yet
further enbodi mﬂﬁe§w1ﬂf9a3%1rrp§¥1§ G%Ganmyot}p,ﬁlmg&gvﬁrg%gngor SUppOI’t for liner.

Sl eeve 916 may i © S wal.lis, 920, and %b%pm@%@ : Sl geve 916 may be
substantial ly frg’e gf t he' efee b§cg ow‘% ok 0 be renovabl e or

removabl y attachéﬁ“’”ﬁﬁdﬂﬂ%m?ym’%%fab‘?‘“hglfhn§r lélgvés"@’ig“% ments ga "need not be
adhesi vel y bonded724 ot bt osethipferiedelsome ??‘b%dl“@ﬁwtr@’%mat%\%‘%/er in sonme
enbodi nent's, |i nex m@@ comrisitgahe asthesd lingl Yheliondedy b oonffuedyerdd6 wi t hout
departing fromt Ren §Pipknknt 1@NGE 18 capak 0foo tubienaps esent adisel esu¢ e. | n one
enbodi nent, sl ee\ét%chgd]t(ﬁﬂlm%/mgx?acgﬁﬂgguﬁeland%r £90Sizdeted.an sachbifd ci al over pack
or outer container. oftgls%sl can be any suitable height, and in sone
enmbodi nents, the s"llo Y 16" "Coul d be subst anti al I;{ t he sane hei ght as liner
900 or taller. I|#2®hbodiHeRte WhB e & BEVE 'gTs P H LUl fei ght, a handl e
918 may be provi dedis Jlled it edenig §9163s nugheoriepta pPpEbt A PO "Bt resPEeve 916 and
liner 900. Sl eeveainRdp, wxaystidgendmader tsinag 70mey energip podapgotbymeatls, | ncl udi ng

pl astics, nyl Onsypremg'ﬂmg @Q(thyl(ﬂks%go.h Ebﬁapse@ﬂ'the(llflehﬁ Ensunthsy fedval OF theSiyen t hetic

pol ymers, and rraxmme wegmmmﬁo b F NG alemq;at@;am be 8b&QYE 916 nmay be
reusabl e. [0185] @1 8 odinents, the liner may be detachably connected
to the overpack érf’m 2d Went of the |iner and at .th muth or neck of the
overpack, for exd®¥e by‘cBhisrehBREs:Y: T nPeElrdRg™ €A} ”18?2“ or any ot her
sui t abl e means. Tk ohqonwyre imgyiotreinty EBpfovAe b tygiedtairing thp 'i‘f’@s“ﬁli* =% ewi ng t he

| i ner from the owewpatkodymslsgmelientogi@ning | $080f thidipert fesibd naigts and  pul | i ng, or
j ust pU| I ng t he 1kd6iﬁﬁ}rbe uﬂd%ﬂ&btem@au@\lfﬁgeﬂﬁﬁke atel) 1@t hear oawhodh Ak s. Once renoved

fromthe overpack,, &J&!g alsleR® Endmuatgg of ROMG! B, 6! BRRRG mSlek k| | zed and
reus ed or other Vt\lnlafner tha‘! Ees 1t%gﬁ08t t0 substantially fully expand the liner in order to fill the

liner completely with material.
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[0186] I n sonme enbodi nents, connectors as shown in Figures 11A - 13C may be
used with arigid or rigid collapsible liner to facilitate filling and

di spense,wa01ish09as to secure the contents of the |inePCTusaoiaiosssand ot her
contam nants during storage. As can be seen in Figures 11A and 11B, the

| i ner 1000 may include a neck 1002 that may be integral to the liner 1000
or that may be fixedly connected to the |iner. The neck 1002 nay have

t hreads 1004 on the outside surface in order to couple with conplinmentary
threads on the inside surface of a protective overcap 1006. It wll be
recogni zed, however, that any suitable nethod of renpvably attaching a cap
to the neck of the liner and/or the connector may be used, such as
friction-fit, snap-fit, etc. A connector 1008 may include a base section
1010 that may be configured to tit inside the neck 1002 of the liner 1000.
The connector 1008 may al so conprise a shoul der section or | edge 1012 such
t hat when the ba%? sectﬁon 10]1)d SHQEE&P%E§CtO% %mw o eFﬁ)Sltloned in the
neck 1002 of thefTher, "t K8° ERSUTY i r%ﬁ abuts the top
edge of the necdeQG?bbP“WHé”WFﬁ%@MSFﬁ@?@ﬁ?mﬁﬁé%TTﬁﬁ @r§@ﬁ bet ween t he
connect or 1008 amdhothie Figirgy @iA a1dPOP) 2 schandary Girkeer erprfld diiffrentbsingded imor ot ect i ve cap
1006 may be i nt ege iakr thad dafextefios GO ML HhotodybOBBiner HOGW@l the tramitiot her

enbodi nents, t hear&ro@th@%i W 1 LBPpk008 2B GANBEGE & 1ink00B. May. be separate
conponents, whi Cpecoll’lrtﬁx fol(}é r()lt ef{)ld Q€04%§ %%h@‘glny the ﬁ%g{ogﬁtm]ésgucﬁﬁ(ﬁgt ot her for

storage and/or di s ense roge é 1 1 Q%Btthemzoﬁﬁhgg%p 11A, in one
enbodi nent, a seftUNT 1816 ndy pE&™ 85 T ofet t he connector

1008 that may sea%”fﬁ%“ﬁ@ﬁﬂﬁ@mfﬂﬁﬁ“fﬁéﬁéb? %?mME@@hP@T?m%%H%alnlng any
subst ance wi t hi nmbker botsih @ing @@00ormiihe connect or 1008 may al so i ncl ude a
hol | ow tube or afes; 1018irmxiy emdioRgvefitabaotdie foB @t wanbd OdBedinthough the entire
vertical distanceg,fahd)erdRasseeQLRudtQnl QVy il B @GNt ieRiiapefd t he 1iner 1000

to pass through t hged 1n90 naepulqegg tgf(aiggpeﬁ{r%(?ﬂheq)kfépgﬁn%% maJ'lQ: s&ﬂg%rgurg' o di spense the
contents of the [Tn edl e or cannu

I ?dotgm“)mlg% oduced t hrough
an opening in thél8%%ﬁ88¥%?“f@@§m%ﬁﬁf%?° %@c *i Ve such that the
needl e or cannul & tEEPOIREFGTRKS SEWHHEY ANt 2 ?ﬁ”ﬁﬁﬂdﬁﬂﬁ tiP&" Phe septum 1016
that seal s the | me1010l @G allopthegerrfs P biatre lieend9od wsme le Hesundemtitect or may
conprise a di pt ube ik g vhiuaby ¢ So@iary pRIBEG] Livilan stoberd, Bbedi nent shown in

Figure 11B, a fr %Qgﬂelgl;cqug}' Sikis ﬁ&%y U@ﬁésnﬁﬁ‘ed Qtodg§ {00 eMidalin @F ardd] acent the base
of the connector % 08 that may seal the bottle 1000 securely containing any

substance within e |iner. The connect or 1002Amﬁxﬁals Mk$§lude a hol | ow

tube or area 101§”@ktend?ﬁ@eWP8W?F%?SVW3WJﬁHF fough the entire
vertical distancénepfloxtherdsege by Dgorme ihqreipe RS L e Bt 2R the liner to
pass through t hengonteet:pmd LG Lipion td e pigeteriafhacesp bek@@Bedimy be secured to
the connector, prefieral ¥siidesxbase iahy t-her-aonnectiershdO8padhe contents of

the bottle 1000 I}sa){uclpg RS WE %e%a?p(ﬁincégﬁth li ant Jalha&s cmeﬂenhlhe bottle is
pressur | zed suff IFL%\IJre ﬂg I;%beétm%randi %ﬁo?gé 191|er312go as.emg)glmen%éy expgnhlggryr e and the

contents of the [rner spen
fully. This may be achleved in one embodlment for example, when the transition angle

2128 is between 35° and 55°, for example, preferably about 45°. The transition angle
2128 may be the angle formed between the substantially vertical lines and folds of the
body 2130 of the liner 2122 and the apex 2136 of the resting end 2124. A transition
angle of preferably about 45° in one embodiment may be a somewhat “magic” angle in

that at that angle the resting end 2124 may expand more fully as shown in Figure 22B. It
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[0189] Fi gure 12 shows anot her enbodi nent of a connector 1102, which may

i nclude ports 1110-1116 nolded into the connector body 1104. The ports may
i ncl ude, wonoexamBe: a liquid/gas inlet port 1110 to alPCoewsaolliosisssl or gas
to enter the liner; a vent outlet 1112; a liquid outlet 1114; and/or a

di spense port 1116 to permt the contents of the liner to be renoved.

[ 0190] Fi gures 13A - 13C show anot her enbodi nent of how a connector may be
sealed after filling the container with a substance. As shown in Figure
13A, a tube 1204 may be vertically fitted into the body of a connector
1202. The tube 1204 may be conprised of any suitable material, such as a
thernopl astic or glass. The liner may be filled with contents via the tube
1204. After the liner has been filled, the tube 1204 may be wel ded shut
1206, or otherw se sealed, as shown in Figure 13B. A protective cap 1208
may then be detachably secured to the connector 1202 as shown in Figure
llggk Irghfoggeczfg bear%c%gengglclﬁweger thatttj]gnssmglnax?g €s oféreagroAgsgl}{l pg%ra l)[ aﬁou?t ﬁgb:tezrt IO'?l ! y
thi s ermbodi ment AR BENTS &Ft i h@HH] hﬁﬂ‘éf“fdﬁ*ﬁ“)s\ﬁth the seal i ng embodi nents
descri bed above. [R@L9I1] IlmsmﬁebOémedﬂmefm@ené 2806 e the |liese R208 &p2 and/ or
connector nmay be cdugedstitdinag @Mpdd €ideioT by bilthe DRE22@Y as SiDYogn Ryno i ment s of a
l'iner and/ or overrﬂea&tklgelﬁzzmﬁ‘ayamwnﬁs“ﬂin%h@stmaemﬁmdmaﬁ@ok ock, in some

enbodi ment S, may the n%r a}‘&gﬁe a@éx%ijt}%?Ytgg %El Bf%l%mgs I@'ll;tgé'f)nsqona&gpg lgnLr%la}Qpem ng t hat may
be seal ed by a cor E for exanple. A

vjce
screwed openi ng ﬁggvta egusl?éi}uﬁeel%i%m%%t of t Tlg%‘éégdhenthe hn%rﬁbel |ﬁﬁL§VAeS C%I’ r espondi ng to
the cork plug, aﬁﬂseinhfé“@f?r%@v-athb‘fﬁz%v apserdagss PRI CPOREE P8 et ewed openi ng of
t he sl eeve to nasking he22e0kekecplaliygxrefls fbllyen apapapdestatef or exanpl e. A ci pher hol e
havi ng a gi ven prajs) | € maymbavdinsposeds en fdde pacisewdopsndznd t he turni ng
device may be pr gf/dledlg&jm@'tbe &Ehgéaiq) ge%ftﬁﬁflyﬁ% Lshhapoe kBYin Eib@ts@aner al |y mat ches

wihthe cipher MOl Sntlfed &l GV hORa TR RS, SHIQJL%ﬁ%u%U&&R%ﬁg the cork plug
only when the key the turni ng devi )é'lnmi?e the ci pher hole

on the screwtop: OYA’i‘”im%‘“xéﬁﬁlgé"mBTy % £ R ge°8ﬁréd of connector, as
wel | as addi ti onafbstastBoli rprinaerd mpfhas g a2y Bk f"éﬁﬁ@leéﬁ&?eb‘?“ayéﬁﬁnect ors, is
descri bed i n greatyembeef aiidal iy a@miantesenyRetradia tirciderenZ| AGOPF20004780. 8,
titled, "Coded L@gkoufiplisclsd@nt bifiey tnibGHinntBabie] seek dvbdinerasae miers'witnhi ch was fil ed

March 3, 2?06 WAL RaylbSushG! sﬁkhyaloh&&@rng%@ﬁgqot hat:8hdseladon B\E;{)a@ﬁ’ encedl 3 i tsh
entiret y. n ano e 0 meng)o iers.’ 1 fovided w t
g B Wﬂa B0 o GOHGH rgmgg%n@; oBYy RSuR

punched key code reguency entificati or‘lr)tr ttnt ps, or any
other suitable neEHAMTEH; ?frweléi’frf’ﬁ?rwﬁrt LiseoT’i1 SFETREL RN S TS o event

m sconnect i on betmesnaey scyinte cfliorhersmepdimegs of dres o PEippadr et s of liners
and/ or over packs idig®clinérherds wak @i @verall geometry that more closely approximates a

rectangular prism, for example. Liners of such embodiments may include resting ends

nts o? 11ners &/}

and/or top ends of any desirable configuration, for example, one or both ends may be
substantially flat or may have a tapered geometry, as described above. Liners with a
generally more rectangular geometry may have the advantage of having a higher packing
density for shipping and/or storing when the liners are expanded than generally
cylindrically shaped liners, as may be seen in Figure 23D, which shows a packing density
of three generally cylindrical liners superimposed on a packing density of six generally
rectangular liners. As shown, the same overall area 2222 may accommodate six

generally rectangular liners but only three generally cylindrical liners.
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[0192] I n yet another enbodi nent, a connector may or may al so permt
recirculation of the contents of the liner, which may be particularly
useful fowvothe/esewsrcul ati on of pressure sensitive or viPSTAB0IASTSSS al s. As
stated above, the storage and di spensing systens of the present disclosure
may be used for transporting and di spensing acids, solvents, bases,

phot oresi sts, dopants, inorganic, organic, and biological solutions,
pharmaceutical s, and radi oactive chem cals. Some of these types of
materials may require recircul ati on while not being di spensed, otherw se
they may becone stal e and unusable. As sone of these materials can be very
expensive, it can be desirable to keep the contents from becom ng stale.
Accordi ngly, in one enbodi nent, the connector may be used to recircul ate
the contents of the liner. A detailed description of enbodi nents of 34
such a connector are provided in U S. Provisional Patent Application No.
61/ 438, 338, t|tl%(2211 "CorPnecto [S, forf]_ ner.-B dsfed Di. eogs%ckant ainers," filed
February 1. 2011P%hi ch ' ¥ HEBPEBY™S AESE porated ‘Herein BY ¢ ef erence in its
entirety. [0193] I”ﬁ“t‘fﬁé“é?’f‘ﬁ‘b‘&f? ?’i‘é}‘ﬁp“ck&r"f‘%ﬂ‘ﬁll’véllf’%?enlﬁ‘%w}?eﬁ@‘i BIEL with a rigid
col | apsi bl e | i nep cofimed gare Opa tk linsyisibsainp! hagverpktb hWnlinprpartedindeity A a rigid

col | apsi bl e | i nefesik3@&tafayiolpa we ligr fnseidiaenal 304n @eidu ddovtrpckashe neck 1306 of
the |iner 1302. Iﬁt;ﬁ‘codpiea@hhele%%kmmngbwnmﬁeﬁetlegpandaa Qodin@weEpack 1310 t hat

has an edge or Che!nera ap§ ox1mateQ%}thnc§rrlﬁ;a‘ rl:lag s@&an&ah}ﬁcogé{rg 'EO%%UJI%‘IL{Q oat substanti al | y
t he sanme hei ght f 04 thgt i s connected

o
to the liner 130’2he éi‘ferp?cﬁeAftef H‘éf"mﬁ%s (kthi%% aVﬂI"F"fen remove t}ef "Fe” Randl e may attach
to the chi me 131Z9HFY eHE rFeEr figegk e SPELneyT & ?Vﬁ?i’&ifé p‘é{]ﬁ’é th@rl“%?b‘{)‘b snap-fit, or
any ot her neans dfoudiet delisolt yf tedperr iTregpresshre anpiivdl & tesfling eit Karldd e to t he chi ne.
In such an enmbodinegine oiiys otkBsKARIL Ghaf GFc@BSNatNRlincarer applled t 0 the top of
the liner 1302 i gl gl HGint A% this NGy 1QRERL RGhe 1Rk 4r FRREnGRAGEAL] Y be
transferred to t I;le%em rh%lr ?Ofl'l mg Ipattentlleag!i tgngé hﬁpsgméngﬁel%&gnegg%q&)é{@r paCk 1310

t hus reduci ng stress I'n anot her enbodi nent, the two ends
of the handl e 136"4‘!-1@%37”51‘?6 *Y@sat t ached to the |iner 1302, [0194]1n sone
enbodi nents, as RUWwn i MhEpeodeses sYBlinghiciding LAy 374 Pe™HBA2 Y Hay be used to
lift and or nove mblies, hdldve pralyathecuitglegttorh U840 cmbTdieenth fplikrend 842 may be any
color and may be cfiBdRd oo tedyhes tind AbligosBdreiledih ot engpaiphingt i on of

mat eri al S, for e)ﬁQeMagbe c&k&ﬁ:g loGe usé%nmylorpﬁnéeﬂlgfold! 1ﬂth§ﬁl’]3ﬁna@ﬁa)0d| nments the

handl e 4842 may g%hcon %ﬁvrv%?_lhnagﬂ cg‘l?afseag erngqpﬁnsgres G e%ﬁieattﬂ%suﬁ:& rcunference of

t he contai ner 48 in a hori osition. In further
enbodi ment's, t he WRAUPEOHEES * PHR™) Fan” HREEE “be(%tss Fion, 'for exanple, may
have one or rmrea@meglem&P%%S%éwe“@klﬂanm on areas, 4854 that may be
configured to general |y ¢ tai qhttee)msemultsclmfemaytbhelalhamdes 4842y is pull ed
general ly verti CQ(I)nlprnt @fere@tehﬂﬁa\ﬁdg&edslaﬁu sthEi€in Iy 1idetBd 8@ BssociAgIGar di ngl y, when

the handle 4842 i5.PQs gCHSOBQQXBJHBG 3Bqsl aﬂd’ ée!a?’r@ mQ}r coﬁﬁx@dﬁe%ﬁe%nﬁ@c@lné ion, as shown

for exanple in Figures gnn Q SwnilNe. handl e 4842 may
expand or st retcﬁ cfss anc{ wea%)- tHel er %n ad 1{%1 certain maeg%sor’x%/ 1ar eeas 4854 For exarrpl e,

in sone enbodi nerl?’fe@rablecfﬁé‘sehra‘ﬁ‘ﬂ’lném g “é%ﬁ%.‘?‘]’&f t‘bYFld%o]iﬁ lngmsY 5% 1/ 2 i nches
when |ifting thesh@ndfitad@gzck | n ot her enbodi nents, the handl e may be
configured to expamgl rmmemmbrclme)sslanaisctu&pm'm@pwismbe.manﬁhemia&ﬁrdcei%y of the handle
to expand whil e isih LsREuERBIEY indlGhgPOGIich biBNmaEY, igdieakageeuskiye, al | ow t he

handl e to stay wifhj Qlanwc%r&g' FEANTEELE Rkt b0 ABRASI: QRS fed BB cONt @i ner whi l e

in a unused post trrllol(?hj;llé can Eijl%w for hr%rs to L]age more accurate shapes than other manufacturing

processes. One example embodiment for manufacturing the liner using injection stretch
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35 handl e does not get damaged during shipping or storage for exanple. The
expansi on of the handle while in the in-use or carrying position can al so
perm t theohardiseo98o cl ear certain caps and/ or connect oPSTAB3O1/0fBID5] As
shown in Figures 15A and 15B, in another enbodinent, a rigid collapsible

|l iner 1402 may be used with an overpack that is forned fromtwo parts
conprising a | ower overpack 1404 and a top overpack 1406. As can be seen in
Figure 15A, the liner 1402 may be inserted into the | ower overpack 1404
first. The top overpack 1406 may then be placed over the top of the liner
1402 and pushed down such that the top overpack 1406 is connected to the

| ower overpack 1404 as can be seen in Figure 15B. The top overpack 1406 nmay
attach to the | ower overpack 1404 by any suitable nmeans, such as but not
limted to, snap fit or screw fit. In sone enbodinents, the top overpack
1406 may be sealed to the | ower overpack 1404 such that pressurization may
be used to collapse the Ijner 1402 di spens T eal . may be achieved
by any known nea §7m*%@‘T“ﬁm%V§éﬁgﬁ%&%£d Sﬁﬁ?&%ﬁ?ﬁ%ﬂﬁf%mfhg | i ner 1402 at
the neck of the PErRepy epbpdigent g beingae RIIFOB itly ' PHE tfde one or nore
handl es 1414 to etedoated of additrsil @ps hay b¢ adéer sihowt tlepaying fryvie stitif@ndsspst em I n this
enbodi ment, downva gred Ol GBSt ThaihetiBiyay BEuda pplig @ Ghet p@fotohig ifeaips 0f t he | i ner
1402 i ncl udi ng t BB Ll RS80 6 abélhiR: iRS antlBiod datd@E35T0RY prldem gQNGI 284 y transferred

to the top overpack 1406.and fhen 1o L0e. RokLom QvelRAck. /404, thereby
m ni mizi ng or reduci ng sf?éggkoﬁmtﬁetfﬁ er | éhOLOIQQL{Qlanother

, iner 1tself. |
enbodi ment, a ri §ideR PT@H?FH?%mWFWéFéfggﬁmﬁnggﬁmﬁﬁ?wﬁloned in an over pack
1504 as shown i nsome geppdimenis multfiffdniqefon Eyhnigperly 5T OGF™ ¢ KL N8 1502, in sone
enbodi nent's, nmay miingd laete Tonigiecdam cavinr 852hanidlceshaiS@8oraporake itbvi ng t he |i ner
easi er. The handbgrok28 @iy 2488 wikhnii@gr fchdhtyborCB 5B IThepeigheningyolitifye neck 1512 of
the liner, or it ALY regﬁanfliné%g}o% BEGHY £4cnloRqd EEmd ﬂrdﬁﬁﬁ mbcydiéiﬁyt. known neans,

for instance the handle may be bl ow ed bt he Lingksmine wal l's of the
liner 1502 may hgvgmggﬁe%gﬁc??aﬁg ?g%§£€%ﬁi’a#el%hi%kgr?fhgn others. These

thicker walls seéPPorrd P18 SF BVTFTE F9¢¥eased vertical thickness and
yet not interfer@®2With thhemedybddmeys Bf lingrpislorm2pgmanisgongd gdéyrd apse upon

di spense. The t hiwcla@sshe tfer frdies 235¢ hibradoesch e néldmss 1BGE rdiprbe, for exanpl e,
from about two t @s@BeUhebRIBmtBRES it kengul banmgtiker. isinseno mal | secti ons,
in SQTTE enbodi n’ElﬂRé fnolc?lr Eknglgnmg sLtIstan‘MllL Ia né_gﬁiver iﬁ%@gfnilezc@s‘ijedtcwae& her. t hi cker V\B.l |
sections may hav efheqlgé; rgfgrglr2?5% Oftheg'ge IOtWI ,Oopsgltch;[dmld%ﬁulﬁ%ﬁhe ixha@e o(PIhper enbodi nent s.
There may be one &r TrBre secf?bns.of the Tiner wall 36

liner mold 2360, as illustrated in Figure 24E, to form the liner having an integral fitment

port 2358. The blow molding air speed, as well as the blow molding temperature and

pressure, may depend on the material selected for manufacturing the liner preform 2356.

[0215] Once blown or stretch blown to the image of the liner mold 2360, the liner

may solidify and be removed from the liner mold 2360. The liner may be removed from

the liner mold 2360 by any suitable method.

[0216] In some embodiments, the liner and the overpack may be blow molded in

a nested fashion, also referred to as co-blow molded. Accordingly, the liner and the

overpack may be blow-molded at generally the same time, with the liner preform nested

within the overpack preform. In one embodiment, the material comprising the liner may

be the same as the material comprising the overpack. In another embodiment, however,

the material comprising the liner may be different from the material comprising the

overpack. For example, in one embodiment, the liner may be comprised of PEN, while
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wi th increased thickness, for exanple, in sone enbodi nents there may be
one, two, three, or four or nore such sections. In such an enbodi nent, any
downwar d woreewsm3t he top of the |iner 1502, includi ngPChaISed10865588 1510 of
the Iiner 1502 may generally be transferred to the thicker wall sections
1506 of the liner 1502 and then to the overpack 1504 and thereby reducing
stress on the liner 1502. [0197]In sone enbodi nents of the present

di sclosure, a substantially rigid collapsible liner may obtain above 90%

di spensability, desirably above 97% di spensability, and nore desirably up
to 99. 9% di spensability depending on the thickness of the liner wall, the
material used for the liner, and the design of folds. [0198]In sone

enbodi ments, a rigid collapsible liner may be configured to include folding
patterns that may include one or nore "hard fol ds" and/or one or nore
"pre-folds" or "secondary folds" in the rigid coIIapsibIe i ner. Such
liners nmay be fo emto

subst anti al | y uni fovelﬁ%ck meg%f fom r1sggibPEjE|tT6)r ILG].}Nfe a r ern% dlments T{DerCaInG{:lCUI’Tf erenti al
area that may pePﬁ??kFﬁéePPH@?§f?bWB@kWH§€FW@H“Pﬁ?ﬂs“ﬁﬂ“?%ﬁ%ved from for
exanpl e, an over praokeritlhgiribagirosizytahisgprcifmpion iangachintyheckdeogs| ogpdry el y  smal |

di anet er as conpageds h:riil bendiplamBigs. 10fomt frdoddveds padkw mdbigelifc As can be seen
in Fi gure 17, an arQanfvcp@g(Kna;- B0Q o WRiLE byst@iﬁyNh@eﬂ&ﬁeanrrlbydlnﬁeﬁi§ @ablee known

over packs alr ead&ld}groverpgck yeng!:lu!ieq seqnhggld slaggélgllry)ﬁgld E‘E%Md g@a e st%rﬁral l Opem ng 1602
relative to the greater g a rigid

col | apsi bl e |inef?8 th§°19%?%lﬁaﬂwandwﬁ%csw R %mnﬁamgmlm eous over using
traditional fl exifodof napéruing pljrerarpesrags a?té%?%ﬁ@ tinge g 1PHEYAte, traditional
flexible |iners el rpessprap bedetrgsepi tidkiahlpsodlpw welfiet nep s e 8hi ng as t he
l'iner noves aboutnddifdnag (ShhapRidingal mASiatuhies ddedsedihat kquid t,lino o bot her
transportation MEALbed %V@eﬁed it 8e &vEr@a@l«! tS'ianE}@l palﬁ@leﬁs‘ﬁddﬁ)rhg@na{r be&GcedM t hi N t he

over paCk nay al SWI W 0 101 1 lll Q%rrau{s &Ma GGtII%Q eﬁfgennovenent the
greater the risk tha %F ml %hﬁﬁﬂ%ahh p$§ t §ﬁ ? The use of a

T t%{l cause the er 18 alre d di ose(?' ns1de of the Ve ack l\{/
rigid coIIap5|bI€“PTﬁ%?%$‘%f FERAE BT SROTAIET O aleP ) ? an traditiona
flexible liners ﬁﬁ?“@?%ﬁﬁ@?mwéﬁﬁé@“ﬁﬁ@“ﬁp§%dFﬁﬁFfﬂ%?ﬂ”?@%?@"or pi n hol es
may devel op duri mgidisdhéopipivmgdingl mgaiprt sirgrh Albw fpldngi dyl. elifeftaset sty al so have t he
di sadvant age of @ pekilGscbhRaseaso whedvidd ddoeit t bk memmys, fuibnd tost he amount  of
mat eri al that Carc!lscp)ged hrﬁbg Flatn ALplﬂleN!) 115Y86 8@rtltlled1615t@g@as ewd lth?er V@i*oﬂphn'e of tr apped

gas within the | IPr(])ceegs ag‘pgpp% S féir tf?eOPdgEalI(oen ]%?gPlP%Eegs fgj ﬁ&i@cﬂé% ]Qolwf ficult or

i npossi ble. Such ¢ |.ona y al so
contribute to thé“W#&B%WHB&H“fﬁgﬁaﬁéFﬁmT%g?“%)wﬁi%h E& %E%s may 37
devel op as the strerss %ﬁ%ﬂ%iEP6Fﬁ€@d3bﬁ*?hém@?BdQQEMﬂﬁﬁlWﬁmshlpp|ng may be
i ncreased rel ati entdne Haon-lonayet @emaa®, theviimogthernajocptigsddisbentitn tiny tears in
the liner at the pesaass PROIM G Makifg iQindPreebd APBIdDing tht Préten s Bfe- SOMe

enbodi ments of t WE'CoF&Eu%ﬁ’eﬂEd 1§c‘8| %yr]ﬁmWPa@QtNod@/@lS@@6sﬂllctnlecpr eases, but

instead may expaﬂfﬂteggrea¥ FoRLSGE! | ELTLORGYOLUIR, B BOG.LPGaLobiL || Des of the

liner, thus all onsi ste %e r volunme to
store a naterlalL%TH@mPHE%E%FyéV@E@%@Mﬁﬁ?PﬁP@bo ﬁ?ﬁarw“ﬁlgh stress areas
in the liner. Ye?méwavﬁﬁ¢mad@§ﬁW§dé2%$av%@@@ﬁ@”@ﬁﬁbﬁ”ﬁ%%?%Bbf t he present

di scl osure over tin@dflitdgoiyaislow-V@dedobag inlGommdnersHanine m Bees ghovipst Ieinan over pack 1600
may be that the mioghtorGiRlphdp®h bheof inth@sol TRRYoD Gled@Si B 20080catmaiove from t he
over pack 1600 thq@wggﬁgﬁg&gggkd&ggﬁhggﬁaJ|ners When a traditional flexible

liner is renoved e ck.1600 th nghm%h%08¥£59é& openi ng 1602,
a significant andun fnﬁh gﬁ@dm a%ﬁ%eg dont ent ﬁag accumil ate at the

bottom of the I|h%@“é§“¥ﬁ%*ﬁ8ﬁmﬁ?0tﬁ€“?¥ﬁ3?“a§bﬁﬁﬁ? &t %°6t8h t he openi ng
1602 making it difficult to get the boktomof the liner, which my al so
contain a significant portion of the liner material, out of the relatively
smal | opening 1602 of the overpack 1600. The present enbodi nents, however,
may col | apse into a predefined shape determned by the liner fold |ines
(described in greater detail below) which along with the increased

di spensability may substantially reduce or elimnate the accunul ati on of
excess material at the bottomof the liner as the liner is pulled through
t he openi ng 1602. Accordingly, it may be substantially easier to renpove an
enpty liner fromthe overpack 1600. P199] Fi gure 18A shows an end vi ew of
one enbodi ment of a liner 1700 with



predeterm ned folds, when the liner 1700 is in a collapsed state. In this
enbodi nent, the liner 1700 has a 4-arm desi gn, which neans that in the

col | apsedwerat2swsen vi ewed fromthe end, the liner 1700CHAS2¢11455588 1702.
Each arm 1702 may have generally the same proportions and di nensions in
sonme enbodi nents. In other enbodi ments, the arns could have different or
varyi ng dinmensions. The liner of the present enbodi nent nay be used w t hout
a dip tube. In other enbodinents, the liner may include a dip tube. As can
be seen in Figure 18B, the liner 1710 may have a body 1712, a fitnent end
1720 that includes the fitnment 1724, a resting end 1716 that contacts the
bott om of the overpack contai ner when the liner is inserted in the
overpack, a transition area 1724 that connects the body nearest the fitnent
end to the fitnment end 1720, and a transition area 1726 that connects the
body near the resting end to the resting end 1716. As nay be seen, al

folds 38 may be substantlally verticall 1? 4}5 n Qe liner 1710
itsel f is verticHIoPSBYImE8hO'eY PerdisUBrs MUSIeF o ITOWS 3o moﬁ nore easily

al | ow for any bublypsk 4atovnayieesi+dis 4cpme HEO- db‘i‘i‘f“éﬁ‘ﬁysbe&ﬂ“d‘t’ % |iner to escape
or be renoved, asodubipilieso raletbenicyten. i ey ehbodmnts.i garhay ye snang t he fol d
lines up to t he FiQRs 04 flesd, innefie chibckfhent] D203 ahbe ohaety naf haee d | Nner with a
4-arm desi gn may egé?fﬂf?oﬁjd S%pgggot&;l%t&goy\ﬂwgqm% g,mgmfeptloqlép mdneCan best be seen

wi th reference ba%}( or ove{pac tse%urely u{)rﬁf?Arhergfl drg 1ntsorr}{:%r¥11;[o%]11%e% s, the gvegék I‘E‘&ZQ“' may run from

one end of the |{nHé gvenerall y forma
four-armed st ar - PPRE? SREBERafwi2efe s ¥ Shrtne &R cél 8m?§f fAE° i ner when the

liner is in a combafgedhastat eher i taat miyj Hovehp S FParridy aSSOIﬂlé’g(brl bed and shown
W th reference t ecge bdsear it thesihdgmgraikt Tiehiow by beatiivd @ristooodk that t he present
di scl osure al so hGlitHlesane Haaais FRpitSco@flimbntal @r&dingl tellingd oB3enpdti  5- arm  6-arm
and any ot her nuphgy. ng!ins ar &h@l&ﬁdn%%eans[ OIZQJJC]M xhkws ehanencesack to Figure

18B the fitment verpac! aj ntmo ;'n71 Ql rgg}éenblﬁ int egral with
the liner 1710. | lg]'ere ythelmer?ﬁ)?zﬁdo I?'Iatk §94 rﬁco ow tA % S0 COITpI’I sed of a

thicker and in s&iE BhbBuemeieesy il eBW@‘EF”‘SnanPI@? 4 haibﬁcé‘m'ylf“%e mat eri al

conpri sing the réshe spfm tohevidejsphdity. Emppdimpriseiraniew redrd He-e g igur ed to coupl e
wi th the openi ng md68Znay ot inbigle @B rydpa C kxadif® Of Bercbhyedt daveins apd cotedect or and/ or cap
may be attached tquthléL@-bl!)\j’ ﬂ(@cﬁrlg%@d’e@a@&bécd(&rgreﬁérGb&urnej san@d agpincNospensi ng as
described in detgflg, LR Qih %Estepﬁlro&'lvf%ﬁé LQrIer atn&‘bv"emQLkS‘ﬁiecDﬁL&rﬁ 2010202] The resting

end 1716 of the lwlhlphelsr her:el'be i]fl(c:)orporalgd hgrgnl;] beyrre?erenc\é inits eD f’irgd when the

[0219] In some embodiments, features may be incorporated into the system that
may help decrease the likelihood of pin holes. Pin holing may occur during dispense,
such as during pressure dispense or pressure assisted pump dispense. This undesirable
outcome may result if the gas introduced during pressure dispense (indirect or pressure
assisted pump dispense) is not able to move freely in the annular space.

[0220] Figure 24] shows a view from inside an overpack looking from the bottom
of the overpack up to the top of the overpack. In some embodiments, including co-blow
molded liner and overpack systems, one or more air channels 2398 may be provided
between the liner and overpack, for example near the top of the liner and overpack 2396,
to permit easier and/or more even flow of gas or air into the annular space between the
liner and overpack. The air channels may be provided, such as integrally provided, on
the liner or the overpack, or both. Figure 24P shows a top view of an overpack 2396 with

liner illustrating one embodiment of air channels 2398 formed between the liner and
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liner is filled in order to hold as nmuch contents as possible and avoid
wasting space. Simlarly, the resting end 1716 of the liner 1710 may

gener al | ywoabi2aps@3isubst antial ly precisely along its folPdTIUSp@3/06556%

coll apse of the liner to ensure easy renoval of the liner fromthe overpack
and also to ensure that nearly all of the material may be di spensed from
the liner 1710. [0203]As may be seen in Figure 19, in sone enbodi nents of a
liner 1802 with folds, one or nore inversion points 1806 nmay be created
around the transition area 1804 between the body 1810 of the liner and the
resting end 1808 of the liner. Inversion points 1806 nmay be undesirable
because these may be areas that buckle outward in a nmanner that nakes

di spense and/or collapse of the liner difficult, or that buckle inward in a
manner that makes it difficult to substantially fully expand the liner in

order to fill the liner conpletely with naterial 39 [0204] I n sone
enbodi nents, inversion p0|nt% may beh n, % keet]%hr%llmnated by
i ncl udi ng second&F§F dt §E° FPoUgSr b Vfﬁ?es%1 ﬁm e P'Tner. For exanpl e,

as shown in Flguﬁ@%m@ﬁﬂm@W@C?@B“m%F%%@Bﬁd@?&”*ﬁvﬁm%W”ﬁW@sﬁ81d 1904 may be
included in the ki rhemeld 1388 mavaijovekd @nd @ashas@owninfolgm duive rissdy of the |iner
1906 t hrough t he gitk@N§ ipteds@dasafe® qun@fdisfelde tol flof @bre aig hdor mbre capex 1908 of the

resting end of th.ﬁmgh!)unﬁg an;lni?aQQpacem@e%@meS%%dm Ynef, Qk:ElS c@inafdiz @ f Ol ds 1904 may

hel p t O aVOI d t I!CII;IIV erOSI Nnce 1N hol¢! umoer 1 eS% 9 é Fé gur e 19 As Can
best be seen in ﬁﬂ 0§ 6 5@@‘:39 g gén v §?¥mﬁ$1 %n%%bfgwegpand and

collapse in a naﬁﬁ%?bfﬁﬁPmF%mdﬂ?aedz%VmFﬁ%°§%%%ﬁﬁ%?VgV "g$™904 or

pre-fol ds may keé&periongesesivistile gesioprtos aif shepsls oy 4y Preyided OS] &F /i | arl y,
addi ti onal verti cancisBBond@rcnyfsokitk gkompre sndmaybe dievosedrednpgietie #laee t he | i ner t hat
may farther reducemd fepdd MedhiFlafentbehay 84 Bimedfomtit anle ma@El alien it is

col I apsed and i n%&‘eﬁpscﬁﬁl sl Do @G R Aamotfawfmmhe 48 orRENIRE sl t he over pack.
This may be Seenthat the llflegmﬂz%e gegta.ce amgg?j%e 01}{1\/%16 O\hlgécpﬁ%ls i]QQDQ alk?)@iln g inserted into

or being pulled out shown, t he
secondary fol ds Eﬁdﬁmﬁﬁ@mﬁﬁ§¥??Sﬁgﬁmﬁﬁ%ﬁtI%%T?e ‘me“tfPﬁmarns 2010, whi ch

al | ows the arns 20%0 nef bordrlsuled netate SOOOrmEr tigkiancli 5o} dasxeple Bunf erent i al  area
than they woul d i &heditmai Reonse sordadtiy pookichs RO G ovkrpackyirdbm. be r ecogni zed,
however, that thegnsecaRdady ot 8hdS i @0G1sNBY mbe. i tt honedkater any sui t abl e
pOSi tion on the thé: g&rp%pr} Q)rmed. In such embodiments, the air channels may be comprised of the

same material or any suitable different material than the overpack.

[0221] In one embodiment, as shown in Figure 24Q, air passages may also be

provided in one or more support rings of the liner or overpack that permit gas or air from

an external environment to pass to the air channels, discussed above, and then into the

annular space between the overpack and liner. For example, a first support ring 2387

may have one or more notches or air passages 2382 permitting air flow through the first

support ring from an external environment. In one embodiment, the air passages 2382

may be circumferentially disposed on the first support ring 2387 and may be generally

rectangular in shape, as shown, or they may have any other suitable or desirable shape.

In some embodiments, the air passages 2382 may allow gas or air to flow from the

environment of the outer neck area of the overpack 2384 into an area between the first

support ring 2387 and a second support ring 2388. The second support ring 2388 may

comprise one or more additional notches or air passages 2386. The air passages 2386

may be circumferentially disposed on the second support ring 2388 and may be generally
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[ 0206] I n sone enbodi nents, as shown in Figure 22A, the corners 2104 of the
liner 2102 that are created by folds fornmed in the resting end 2106 of the
| i ner 210&80ma12/050093be able to expand fully, thus |imti RgTiUSR1A6ISNE Of
material that may be contained in the liner 2102. As di scussed above, it
may be preferable to have the resting end expand as much as possible so the
liner may hold as nuch liquid as it can. As can be seen in Figure 22B, the
resting end 2124 of the liner 2122 of this enbodi nent may expand nore
fully. This may be achieved in one enbodi nent, for exanple, when the
transition angle 2128 is between 35 and 55, for exanple, preferably about
45. The transition angle 2128 may be the angle forned between the
substantially vertical lines and folds of the body 2130 of the |iner 2122
and the apex 2136 of the resting end 2124. A transition angl e of preferably
about 45 in one enbodi nent may be a sonemhat nagic angle in that at that
angle the resting end 2124 may expand nore bl Y, %111 |n Figure 22B. It
40 wll be reco@ﬁpféd“mﬁ%ﬁﬁvg?mnﬁﬁﬁFawﬁgﬂ§W1f8ne%%efe% “greater or |ess
than preferably aﬁw&t”&%méFéwwﬁﬁﬁWﬁ“ﬁﬁ@”§ﬁWP¥Waﬁﬁﬂhgéﬁﬁémé?athe present

di scl osure. [ 020%een tig Grwuppmitio3 §Teitts seedndrerppredt P3pGntethakir 2204s of the | i ner
2200 in a col | apsednatiatde onmyovealkliapsed nmgirderohd ddadedrody. of the |iner

2200, as shown '&oﬁdlgﬂgﬁzaﬁﬁmmﬁne@%ssilmgov g(n% 24Py erlw@n@ t 0 do this when

the hei ght bet V\e%r pa?sages 2% in the seCnta| sulp]%;)g rn}/ 2388, tlgeregy a lowuﬁau t@?ags tﬂ:&@h apex of the

resting end of t ner is re I ner

advant ageous| y r &6HEE P'HE° HEfgREtce e h?i%%?“?f eme%??”ll ner is being
filled. As may bewmsseapesimay Tjcgupisd oi3my sugblp pjesipl 20009 b %t #gfHance with this
enbodi nent may hait@lcawap, eisdulling beg dnt@20vitht thrakinerge rveqradk| neckesepands ful ly in an
expanded state. AR08k N: wanEneaedi, MfirsiseQiupkd 1@F Ser\bi dvdipafkal di ng patterns,
the resting end 264 QuPfmelele 11 ner nmay be conflgured to be substantially
flat, as may io%z%gu: ?arg%m er emb}pc?‘ mentf f!hfi ab1§ ﬁ(%or gasq? Eoe;iv oug@@&nula; he t Op of the

i ner may have a a or exanp a flat
geonetry or a taﬁﬁ?éﬁy@éﬁﬁ%??&“m%WHHHWWﬁﬁFQB%?M7V% ggmvr?ﬁm substantlally
flat resting end byresy infimye2dkimpireign racpssesizpey bepyidedeaiypieercmhe | j ner nay
have any nunber ofsiver thitesdh tf Oledis foamad thertingr Hagares tanyotd sutfreibihe ci r cunt er ence.
Addi tionally, aShﬁgﬁmhﬁuﬁiamﬁ&&ﬁM&&aﬂméﬁﬁm&%&ealeﬁhad@aamh&sabove sone

embodi ment s of mﬁ%h?mp‘{&mﬂJsQJrQsstmyiﬁ&MeSg@Qoﬁoﬁe@tl@me l.@ng. cont ai ners and
may not require t neenbodi ment s of

1 di ssure d1s e se an / r ke%%é pne W, Ionlq gdhe%g
liners, includind™'{" s " ThEE ray" af one containers as wel |l as
liners for use wieHo dYef pPrpegreck Fﬂﬁﬁe"‘ﬂf‘éf\"/’éa“%{“ GESTEE PP S PRPST oxi mat es a
cylinder, still dotthdner mefdyodivineindegnyofitableissrmeiss pofiern F "1¢9F'di ng patterns may
i ncl ude Iiners 2262681 Wi t hin @in oty @batdinkenig) @ #Bity Iy eds valbw fmvek thednge| y appr oxi mat es
a rect angul ar pr isﬁmma; &rincﬁa(s@lrmltl@ther Lointfbﬁiﬁgsthmanrﬁﬂﬁ Rhi@riQidk: Baakptcs may i ncl ude

resting ends and/of 2R 81 grﬁe Cﬁomialmg ﬂ%édn&%moﬁps@ggyfahvgrkargaasiy% for exanple,
one or both ends may be su ntia tgpered geonetry,

as descri bed abo\}k@ Xpﬁ s1ﬁgegla5§nowgt ely an(l/oera ald nlattalnm ahléﬁleve?%fgl €ns geonetry nay
have t he advantag@y6¥W%awﬁﬁ§:ﬁLH?@ﬁé?mﬁﬁ?kﬁﬁﬁrﬂﬁﬁ§f¥§‘?bPC?ﬁlpp|ng and/ or
storing when t he altermipg pdeartiensex rameed3 P hbthe Gervesfort tnforey I Aid cal | y shaped

i ners, as may bess el lihehprdfing Umein@3Dyns ok, gdal s eavsri@llypiakeil fge densi ty of
three generally Q%h&@ﬂ&h&ﬂ&r&mﬁ%&&w%M%@&&HDQ§admammﬁmﬁag&hﬂg density of six
gener al | y rect an%%eng subst t1aﬁ’\y tﬁe eanr@ le§ 0%& lllgchg ¥ g;%n(f)a\ﬂ guﬁa{bie sififa 2222 may

g;f?m?ggle |S: )I’(le gtgnecer ajny Xultgbg?lﬁm%gr%y1n<?ntatlons 23%5 %36 may be proyde k&lr; ?ren gener al | y

embodiments, for example, the same number of indentations may be provided on the
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41 [0210] I n sone enbodi ments of liners configured for use with an overpack
the liner may be inserted into an overpack through the overpack opening
when t he worer2/(ss098n a col | apsed state. Once the |iner PESTIUSSI1DO5T5F8 t he
overpack the liner may be filled with a desired substance through the liner
fitment that may remain outside of the overpack and may couple with the
over pack opening. When the liner is expanded upon filling, it may generally
approximate a cylinder that may substantially conformto the interior shape
of the overpack. After the contents of the |iner have been renoved, the
liner may be relatively easily renoved through the opening in the overpack
by pulling the liner out through by the fitnent of the liner. The pressure
applied to the liner as it is pulled through the opening of the overpack
may generally make the liner revert to its collapsed state along the |iner
fold lines. Stiff liners such as the Iiners of these enbodi nents may
remenber their foldin atter nd tend to co their fold lines
as they are col | gﬁgeéaiga Ofl}]he?ugp ?tﬁéai gthebhnTr whereasm t% ntstl%rentg)nadl ments of a
liner including PoreFsr Fajpdepaiongees e HﬁﬁﬁpﬁﬁPdTﬁﬂmmﬁEfﬁFHﬁ ©r any ot her
sui t abl e net hod. liken Tsondentzion odibrrerredsny suilide dijapee frgn eragpotre adonf | gured to be
used a single timeeandidbi SpoSetkxaibl, anhidett@on ity Btyhetickessvodkdy ent s the |iners
may be confi gureq .§QuRendsedi QN8 Rk 1TRE & ulidiBSsion. THE inficdhds nan t he |iner may

aCt | I k e hl n g es talpoa&lrvean lso(r)n\évergbogments ngi.ﬂ 1I¥ ()Qhef e%lb(ld%@és%ealtdenyeﬁ(]fnmey Qé’v p r es S u r es f O r
exanpl e at pressures proxi one cases. In sone

enbodi nent s, the§@“¥“%@?@whﬁ?mgeﬁwﬁﬁg@ﬁﬁﬂ' “mgBR%mﬁﬁﬁﬁgﬁ)élspensablI|ty
[0212] The |iner &fL meyecnpsplsepipe inyprd ¢ the Rojps aherpely opdse fpekpeieaisifed as a unitary
conponent, t her elyatee| Gangratiattic ingenwiehsd$59. 2@ rze@irs hipgs thahente] theevey and | ssues
associ ated wi th weldsoapd seans. For exanpl e, welds and seans nmay
conplicate the mfdmi act bht; mgergﬁb@&rﬁ‘eﬁt%hﬁm MBRKAR alaheo, lbinBEkay vd N addi ti on,

certain materi al med ubt%’:e liner Op?efo(r)n% d\eogd\el:\rn tos %ﬁl@ r(?au%[qung Je%rthaprﬁag hLl}p certain

liners, are not ane I néer al one or with an

over pack. [0213]?W@”WFﬁ@Pm%§HmU “ngﬁﬁ?ﬁﬁiﬁP?d‘i%ysmm%ﬁVw§quable

manuf act uri ng pr seess of tsliehpdsm eRmibs iotre AW TRBITr gy T RSt i on bl ow
nmol di ng, i njecti ehedusietveh oftzheOinsr pmetbrahi 267y, At sgitablhpumeeneffraigt mavibhg process

utilizing i nj ect ipRhdch| OMkelI Bt FheRGhabc sdpiift@ Gbrh &R arbthdr @y Glablldswcd| di Ng can
allow for Iiners I&anlg@a\%gmgn@es AGEHE ALeRr. FHARRSE, LhA O R FRAUF act uri ng

IpF‘IOggtslsgf‘l Sﬂ-le tc e)ghstglpe away fl;{)b t%l pgngl ntext IOQtr Ino re]ruef %%ltmlélr{tsl ﬁ!)gevgr,htge Jislaﬂ:gr usi ng
: between neighboring panels may be different. The panels may have any suitable

thickness. In some embodiments, the panels may each have the same thickness, while in
other embodiments, some or each of the panels may have a different thickness. The
panels 2331 may be areas that are thinner than areas of the preform that do not have
panels. When the liner is formed to its expanded state 2333, the resulting liner wall 2335
may have areas of thickness that vary, based on which areas included panels and which
did not. For example, the liner wall 2335 may be relatively thinner in panel areas than in
non-panel areas of the original preform. Figure 240 shows a perspective view of an
embodiment of a preform 2337 with such panels 2331. During pressure dispense, the
thinner areas of the liner may tend to collapse inward first, which may allow for a greater
amount of material to be dispensed from the liner and/or may allow the gas to flow more

freely through the annular space during dispense.
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42 blow nolding is illustrated in Figures 24A-E. It is recognized that not
all steps of the exenplary enbodi nent for manufacturing the liner are
required,wandixwsn®3st eps may be el i m nated or additi onalPC3iUsSp&11/083550e added
wi t hout departing fromthe spirit and scope of the present disclosure. The
met hod may include formng a liner preformby injecting a nolten form 2350
of a polyner into an injection cavity 2352 of a preformnold die 2354, as
illustrated in Figure 24A. The nold tenperature and the length of tine in
the nold may depend on the material or materials selected for manufacturing
the liner preform In sone enbodinents, nultiple injection techni ques may
be used to forma preformhaving multiple |ayers. The injection cavity 2352
may have a shape that corresponds to a liner preform 2356 (Figure 24B) with
integral fitment port 2358. The polyner may solidify, and the resultant

| i ner preform 2356 may be renoved fromthe preforn1nDId die 2354. In
alternative enbodi nts manu ctured for ncluding a nultilayer
pr eform can be l!léze In %Oﬂgem%odm%ents ‘!healélg%y 1ncfl er feames tLat %wyﬁqud osur e.
[0214] In sone enﬁﬁﬁﬂﬁ@ﬁﬁémm?ﬁ ‘WPW@@*&W@PSPﬁ%?%@%‘Wﬁ?”ﬁﬂmﬁﬁeaned and heat ed
to condition t he idsomembyimefior the 2SHE digslojusre lipg mat eeseniidyep logpllemol di ng, as
illustrated in Fingttoanddkpack W@ a kds Baifuiqis iefodrdni@3mGuulaspate bhrekst r at ed i n Fi gure
24D, may t hen be tkje RREMLE ﬁgovgrﬂ&p foaexllnipr@e fThe mllalge 236 Qneh@héi‘aﬂ@or&U{H&t anti al | y a

negatl ve i mage Oconen560 or-disperise. mh erde!a(tnorcoQ soef orm 2356 may
t hen be bl own, F réggﬁl Sq“gq kg}gg WBQ}EII i l IKllner nol d 2360,

as illustrate d i rqurﬁ %slpﬁng uzﬂﬁe cas[est hner méytdF.lslrab{y tt;'e npred1spngc? agalnst colﬂpsm t egr al fitment
port 2358. The bPEorfiste ngr f‘a?“rplesvr?@éw linexig filje pith rapeeriy ﬁé S"B‘fddW“?ml di ng

t enperature and pressuke! arfigy tedespandndhe tehrecratygt @ rlic el ebeetied f or
manuf act uri ng t heuwlcipa@y o fi@rdanRShGsure diff0Rd5] siddnes cbhabway @ise st ret ch bl own
to the i rrage of tt}Q@nel iorﬁﬁi'émrmldﬁllpg%m]ﬂaps% heor E)Ja_lﬂfﬁer if Iﬂi@-ynelskﬁsje(i g&tényls and be renoved

fromthe liner I’T'l%heq W%hsmaQ agk%‘lf arr}(?t'ile tgmratg(;els stﬁm\én%gloivé‘reqm 55&1% l'iner nmold 2360
Y

by any suitable n sone er and the
over pack may be BF%WWHS1 gep “?dﬁg??égmglm ?%%W“%r&£m¥% Yred to as

co- bl ow nol ded. AGewH-dfe Gnectibesesyuie ay be AHFep Hesawy B BATR SHEY be bl ow nol ded
at generally the “Same técpinglywin tdme ehiadibdnn ér lir e dr rrrfserstiedcw t hin t he

over pack pref or Meeatils NGay A O iR Rherall{ ABtadTBLBY b bf rOGAPicsdarg t he |iner may
be the sane as tugm@g;@@th conpr|5|ng t he overpack I n anot her enbodi nent,

naterlal conpr|5|n t he ove exa ne enb |nent the liner
may be ¢ orrpr i se d cmmmgmﬁnqr énd 4@13 overpack may ha e a plurahty of grooves or ot

indentation or protrusion pattern 6804. In other embodiments, either the liner or the
overpack may have such surface features. The grooves 6804 may help maintain the
structure of a liner prior to dispense, in the event of a pressure differential caused by, for
example but not limited to, a change in temperature. As may be seen, in some
embodiments, the grooves 6804 may be vertically disposed. The grooves 6804 may
extend generally any suitable length along the liner and overpack walls. Further, the
grooves 6804 may have any suitable width. In some embodiments, the plurality of
grooves 6804 may all have the same height and/or width, while in other embodiments,
the grooves may have different heights and/or widths. Any suitable number of grooves
6804 may be disposed on the liner and the overpack walls, spaced any suitable distance
apart. The one or more grooves may protrude or indent any suitable amount. For

example, in some embodiments the grooves may indent about 1.5 mm. In some
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t he overpack may be conprised of PET or PBN. In other enbodinents, the

| i ner and overpack may be conprised of any suitable sane or different

mat er i al swo0sa3any of the materials described throu@t®aiS2e411i085558
specification, and each may include one or nore |layers of material or
multiple materials. In some enbodi nents a co-bl ow nol ded Iiner and/or
overpack may include a flexible system while in other enbodi nents, the

| i ner and/or overpack may include a sem-rigid, substantially rigid, or
rigid collapsible system [0217] Co-blow nolding a |liner and overpack
system may advant ageously reduce the cost of manufacturing a liner and
overpack, as the anount of tine and | abor involved in the process may be
decreased. Additionally, co-blow nolding my stress the |iner and/or

over pack less than traditional manufacturing processes that require the
liner to be collapsed and inserted into the overpack. Si m' larly, particle
sheddi ng may be reduced with co-bl ow ol di ng. Adldl tfl ona1 h}/ shi ppi ng and
transportation meSPRRTHF BOEF FRET EHE ST 0P Rt R R U8 hecause t he
liner is alreadyrdrgposeeinerishete ngfisueRe tyvaseysaeis mWﬁeIh%“Z%’Blé‘/m fic methods
for providing a hipser T tbriovierpackeost eaydhes e bieds hsuehandgerirol di ng, bl ow
mol di ng, co- bl owrgimy:, dkgay v B QEbE RRLSShelGh pbesw makdiengns®t c. , a
l'iner-based systegm fothethheear{a aSaRt Tﬂlhégdngngﬂo@s sz@le;e“t&d henprovi ded accor di ng

to other nethods, .suc Rt APRIN-  No.
12/ 450, 892, titl 84° WR eoeimrl?(f%1 ocess and Apparat us for

the Production THEPEERS "‘F"r?ﬁé‘é’ées"ffﬂtirg“PYGbGﬂ&% BB RN B

Bag- i n- Cont ai ner sircarden®atbeilice: @boveregtner t hus Produced, " filed April 18,
2008; European PatzEnt Naon siERhR edebBmeAatslothB] sufdd fedtuess may helptrelgeat | y Bl ow Moul ded
Bag-i nCont ai ner kWi @nct BLBY Hats MRAbS reCpia ifn Grahide, tihie 2 Alan@spher e at

Location Ad acentem};e%m@asﬂl s%mJVQIB!;dbnemPQ %Ie%agzh Eygém M@thm@e Al;lurah@raﬂ Processes for
Produci ng the Pr eform %p“ﬁﬁ/b 2008 Eur opean

Patent No. EP 2 iegrﬁe 1 engilons g pro{rlismra gq;r exanféle r;lsa liniy
Bag- i n- Cont ai ner PReipPh iRyl rieclpeiay indensie g\%dnag ISR Layer Conpri si ng
Ener gy Absor bi ng ey teptaneutpr shpedaffapyreprirs hywnNaiill pryrndepstoodpiaigeed®®e or  Pr oduci ng it
and Use," filed Aprble arl&itabR@OBstry anéehmbzuioop gamctrita Fe pamiNothe flgRre® | 152, 494 Bl
titled, "Integrakly.Bhos Motk dedoBagohdor GO Bhabuiidk shfavégnanBag Anchori ng

Poi nt; Process foromtrpC el 1 on,  coftds R Man FOGESQELy “ filed April
18, 2008 each of “Wh ghhg) o gst(h%é Jﬁg&%ﬁgr a@m L qpf)l tys entirety.

IS c
[0218] Fi gure 24F %W “h”&?“&%‘;e pang“ét“}glo“onéla S“b“a““"g rf“%m FiNer” pref orm 2378
nested insi de of “aniByerisaeeeptarorthrrsgp ‘P]i"’@eﬂlr"’e‘“d?‘ﬁomssﬂlb&}é a bl ow nol ded
l i ner, accordi ng edkfdiming sareuiertsadis merproret atl pieer priesientes B9 #8osure, while
Fi gure 24H shows T& phtlaoyws sEbce e i@ hpadkad/ Alngot ashouitt dstned-i gure 24H is a
chime 2390. A Chi[(ﬂﬁ] may Ilb@OHH%QngltngltShﬁll‘ﬁQe %t@ysi ﬁl%@ 19 ts@iDdr [t yseta® t he

l I ner - based SySt %Iégjssedwnhrgsg%tto i 89” g@ﬂa&%cluﬁdg%%ar@@ene?a@ﬁ&s !leﬁnefl gur €s 24G and
24H, in sonme enboQ ave a generally

r ound Shaped bot tthéx}ﬂqots%sggfwnﬁ% in, For ﬁ'ﬁ le th% edﬁlg tﬁ)at m e 1ne a grrq%ée akure the |iner

and/ or overpack SEeHPEPY 1‘{’}1‘5’?‘ fogggneral I‘Fé‘f‘"é‘f%?*’éel aﬁ SPPW§ 8&@“&%‘6% ﬁent s, the

over pack may be pivaoedy har spilove hashegtesty Huying obstyiingerr RBQYmorAGeLpyy be seen, the
chime may have ORg liRhethdar B idedl (@h olhawvevodnas atohed) fugad fine, mhat may al | ow
the chine to pr O\(ﬂe lemgder%ptlné (Qer@a(dwaﬁ %%Pa@y lQ@ﬁlﬁg tﬁeQEﬁnﬁeh& of hd@acc@nd over pac k.

The chime may be hing edging ma esse e li o ine? wi L l%ur ans, including
snap-fit, compli nglflga(éilg yl 1k91\£§dﬁ§(&1l§11@)’ ff‘ﬂYkéMotQﬁe%k S&Et S o ot

conbi nation of néﬁ%?emﬁmﬁﬁPﬁmiif”kﬁﬁﬁgmﬁmt“°a“d%és “““C&?%n] wher eby the
i ner 2392 and ovierpdev2394 are co-bl ow nol ded. As nay al so be seen in
Figure 241, although not necessary inggll enbodinents, a chime 2390 has
been included in the systemto prOV|de stability. Enbodlnents of co-bl ow
nol ded | i ner-based systens may or may not include a dip tube. Exanples of

| i ner-based systens and nethods utilizing co-blow nol ding have been
described in greater detail in US. Patent Appin. No. 61/484,523, titled
"Nested Bl ow Mol ded Li ner and Overpack," filed May 10, 2011, which is
hereby incorporated herein by reference in its entirety. [0219]1n sone
enbodi nents, features nay be incorporated into the systemthat may help
decrease the likelihood of pin holes. Pin holing may occur during dispense,
such as during pressure dispense or pressure assisted punp dispense. This
undesi rabl e outconme may result if the gas introduced during pressure

di spense (indirect or pressure assisted punp dispense) is not able to nove
freely in the annul ar space. [0220] Figure 24J shows a view frominside an
over pack | ooking fromthe bottom

f?i‘ence Or}%jﬂ ner a oveg)




of the overpack up to the top of the overpack. In sone enbodi nents,

i ncl udi ng co-bl ow nol ded |iner and overpack systens, one or nore air
channel s ¥B28128y09Be provi ded between the |iner and overpadlsomfosssexanpl e
near the top of the |liner and overpack 2396, to permt easier and/or nore
even flow of gas or air into the annular space between the |iner and
overpack. The air channels may be provided, such as integrally provided, on
the liner or the overpack, or both. Figure 24P shows a top view of an
overpack 2396 with liner illustrating one enbodi nent of air channels 2398
formed between the |iner and 45 overpack. In sone enbodinents, the air
channel s 2398 may be designed to keep the liner from making conpl ete
contact with the overpack at the | ocation of the air channels. The air
channel s 2398 nay allow the gas or air that can be introduced during
pressure di spense or pressure assisted purrp di spense to flow nore easily
and/ or nore evenl0¥ t hr OL‘IA%hOU'[ t he Fann% totgeg}w&rl t'{e over pack and
liner, thereby ef¥f nati g ¥ FREIE R eémoccenrr of “Bi'h hol es. Any
nunber of air chamiersPIIBLREYRY B‘éud’pf”p% nalé?durfawetwe%paﬁﬁﬂmﬁ%i linited to,
from2 - 12 air chadnekispuofhagddmige Foi dampls. of apogmiczadictrhh stany f ewer or
great er suitabl e gatnbatctaifilaradnipedC haddnabs miaye R@icqiy Aot dlongFti¢ t her, the air

channel s 2398 ﬁaxmnﬁféé&ceaawe waLdaowa@pag{e@anmeywamotmaa{maeofqbnapos ed at any

sui tabl e pl ace OnaybeanbY useQ gsdesc%ec?abg/!s rthe%ablg‘ ? %hl%@e%@nst%ygg fornmed from
the sanme material the o I'n sone enbodi ments, and may pr ot rude

fromthe walls oFamf’ ﬁ@ ab@\féﬁpp%ié*ﬁ °the§ﬂat‘3‘flus ?rﬁ’a‘ithertel‘?@"d’lrﬁe% o™ Y “B&“kept a certain
di stance from t hemoireifedksiging Sared fra eetymat 15URAE §55% P8V Ff ow nore freely
into the annul ar a®patebouldny signmeat éxfiize e panet (1108 mast e pveitpatkkeps ef or m nmay be
configured to crealfdctidisn, QRRInGk shADK Gepfliof a RaEMEl 164/02 388t defiorm exanpl e, the

air channels may 5(91‘@ el‘ﬁbgglljr’mg thbydglw% !' !;e%éherﬁl@ at JchstterQ§pam@0r kh the over pac k

preform In anot e i ToRSL TENG ile in' O nﬁﬁ!}é‘m&ptﬁﬁn&g llrﬁa %g 8 may be
affixed to the O\I;/Léretaé’ﬁ tFm; ng(%rl bac e‘?e 'or red f qoy g}(g h enmbodi nents,

the air channels frﬁ‘ﬁgfne’btépaé%f‘f‘p‘?r?%“éﬁ’s%"fl alfﬁ%@e%eﬁwrtﬁﬁ’fmer?OS‘ilon ¢8hy suitable

di fferent materi atimethiahthe f9ee rovekr ile e sop@EE§ P dé%ﬁré’edeﬂ%ﬁﬁi’imr‘?’éht as shown in
Figure 24Q air passagesigualy siajes ondye/ 1 3riovil de thdirsyodthee ang puitphisrog support ri ngs
of the liner or Q%%@%&)Kxetiyhﬁtontaﬂﬂam tndGasin @k s@ditfand fc6pMoBite exstrer nal

environment to paggho F&Jﬂg lmllrbegrlaag?da@&aﬁanyQﬁtﬁgmsdf@p@vlﬁaed@md then into the

annul ar space bet we sultab?p 1stance fro?n\{)geraﬁ) ql%rlgs anr'?emplated a%.r w1th1r|1: aes 1r1 df L& first Support
ches or %ﬁpermttlng air

ring 2387 may have 0

f1 ow t hrough the pfeie‘i‘télt“ ‘§‘lﬁ“'pp‘€'ﬁ‘°fa”¥’ |S“r‘1f©°e FeﬁtbrFﬁ Sécﬁ a?e??f é ‘Pf’éel pa’@ﬁ\?’iayr nment. In one
embodi ment, the aienetipadis agris o 3 BPr apdpy ovbreacks iHeereseeatibodi™yp #li sposed on t he
first support I nRgvididBéscaiRd a fiayshilev gemnaraadidb yeer tedha Aguticing o e Shape, as
shown, or they may.have any other suitable or desirable shape. In sone

enbodi nents, the aig pas[;??ogl@&nb&%ﬁeas,qmcm%em oPhhe @&I;acktagd/otlow fromthe

environnent of the oOu er nec n % p\é pac]k 2384 4 into an area
bet ween the fi rs'?1nerma 6 Orma?asoa}‘il% ‘?Vemu A Cond Orexang’el ring 2388. The

second support rleﬁ@’dl%‘g@‘eﬁ‘ﬁy‘h‘ f‘ihes‘@er‘ii‘ﬁ‘é“ab?e f%Fbé“téé?d‘P‘f“l *3B4P notches or air
passages 2386. Thepmivent ipapsrataeelacd2?388storialy be circunferentially di sposed on

t he second support23ni ng 12388 estadmdaByhe befganersahdwy indGzueydizimi dal i n shape,
as shown, or may Bave RN n&l& Re Formlllad adkigd %Energ§51i:>d'vab5| ea&hapew The air

passages 2386 i n L6, SEERNMSHPRRS b bl 0052388, Y AldM At 0 1 ow from
the area between t 5\ he sgcon ;support ring

e first s
2388 into the ai r*CHAHHES ?mf’zg‘gp‘“%“é %S“'?%“‘ g“‘e ~of mt“%“ "WYEFpack (illustrated
in Figure 24P, anﬂmﬁ%§€ﬂﬁbé§“&b@0@3wb%§m§ﬁﬁWﬁ“Pﬁ“??ﬂﬂP€ Eﬁﬂ the air
channel s 2398 in the overpack may gengpally align with the air passages
2386 in the second support ring 2388, thereby allow ng air to pass through
the systeminto the annul ar space between the liner and the overpack. The
one or nore support rings may be conprised of any suitable material and may
be formed in any suitable way, including being integral with the liner or
over pack necks in sone enbodi nents, or being affixed, welded, or otherw se
coupled to the liner or overpack in other enbodi nents.



[0222] I n anot her enbodi nent, the ability for gas to flow through the

annul ar space may be increased by including protrusions on the outside wall
of a |inew020R/0589p3be seen in Figure 24K, protrusions oPCTASe&IIMSSS2B53 nmay
be provided on the liner preform 2351, such that when the liner is forned,
the liner has areas that protrude out fromthe liner wall and/or or dinples
that create recesses in the liner wall. The varying protrusions and/or

di npl es and flush areas 2355 may allow the gas to nore freely nove through
t he annul ar space during pressure di spense and/or keep the liner wall from
adhering to the interior wall of the overpack. The geonetry, pattern, and
nunber of protrusions provided in the liner preformmy include any

suitabl e geonetry, pattern or nunber. [0223]1n still other enbodi nents, the
ability for gas to flow through the annul ar space may be increased by
further controlling the manner in which the liner collapses during pressure
di spense. Control I| t he manner of co ant ageousl y keep the

di spenSI ng gas I’Tﬁr{lll cﬂrgen € hrler anQ/or d)/v%pack maglLealgraled bﬁ agd// Sfutal}){e Iitrocesgo erhl gh | evel of

di spense. As may "B glé”é’ﬁo“inﬁ SEsP by Brpigg Blovy: r?f’ldﬁ‘ﬁém@‘i‘rﬂ%‘ﬂ?"r‘?é‘ﬁt"r 3 liner preform
2357 may incl udeotaelrEuequha@qnwgscmhq@enmamlsmsm@mm@h@nw Aslingena2889 of the |iner
pref orm and/ or oOime hdi@nt@ Ut verti@iQroRdGl getfictrit fe@erds| whidtin I @fetmpadimdde | ndent at i ons
2359, 2361 may bgm})/tgerot,e;pgc@lnllyyla‘g[h§3g@d§§gm@4 ong the length of the liner walls,

end a

the entire Ientrﬁ |ner or HJth lt(porter di st ance.
Any suitable nun‘ﬁléFlnebwh’fhrf?féﬁ‘ibsé”ftfagfnr§du 3"5‘3‘““‘2’%@3}’0 By ‘B 5P evEded. 1n some
enbodi ment's, for ligskiapgisiedly fidgo eqrarar e ‘Fp‘illﬁd‘@ﬁ‘% HTST“ESﬁ‘éPe%y be provi ded
on the 47 i nsi dend23b8dimsiseotiatdl hadlapguitsSlisgecd2B6<. Ipfucht dh emtodipgat the wher eas i n

ot her enbodi ment Svelpf bEBYn 1B HIBpaBdeOdiatel erssnemdﬂﬁmﬁq@ttﬂemsls;@sad t he inside 2359
of the liner as Q@ tneeexlsaﬁatdsavgﬁck%&ﬁﬂe 18 b plobiNee 1 dRE sdknglent at i ons may be

spac ed any s ui t abl gldeq lhnselt rr%n & gsta.ntla]?yqlké) t{;le Sha%QQ&lJLQJanded%Oe%am}{ soplgé{iﬁs any s uitable
shape. hi ckness or may have a

For exanpl , anin
consi stent t hi ckA&SE4Ey %rrfém?lﬁaér "él\rLftIi‘a‘r(’TE “l“é“ﬁﬁgﬁ“’ Bt a“f‘“haf PIHGERT 4t i on. The
i ndent ati ons nmay “#rige! Uy @aljs prdgs it Ay atFrad tvgs WWﬁithF & ih8¢ her enbodi ment s
t he i ndent at i ons biawmy thbhey sdroisd thendossiaility yf tgtlipa pdidnite to Asovrrepk. Jesoseen in Fi gure
24M a liner preft@oihas hisHOWR bd cbutrbic@id hs@o c24ba larf¥Bp IgBBE haldolyh o€ 0l | apse i nwar d

at the points whegre,. gpttﬁ RUESLHE Jr BIERE Aali @RS 23Rk gawmlr@;@&sed General ly,

the indentations, 2359, . as, hi-nge it sontr ol he way the
| i ner coll apses. ?12 [al fj{heo’feﬁ’acgandth d fgﬁglner ﬁh(e)\%\n%be hr jures 24N and 240,

panel s may be for ‘“‘irﬁ“dt‘ﬁ‘ié"e‘lp?"h@?y ab‘?’”étfeélf‘efﬁ" “ﬁp"‘iijr“ﬂ‘é‘?ngetsﬁlpff?s 4% relatively
t hi nner areas t hatmray sreldps ¢ entaetis vihprethouinagpeengily fifating Ber . Fi gure 24N
shows a cr 0ss- segipiaORa@dton m@w @f sutableang@ostebey of the |liner preform As may
be seen, a pluralgdsy of panelihe23ddimiRyhe BRrpdomied: hd Lohe wut si de wal | of

the liner pr ef or rﬂtozgl%gpandépyate swalgtgp ! ?herkkm&{r llngfmap%gtp{)escolﬁpsyd Q@ pr ovi ded.

Further, the panelr!troduy?}éto € expgﬁe% ogt eg fl"]fe?rmrtg(pcollapse tlnprerrll’a r_b §UI table
di stance, i ncluding m one ¥ or exanpl e, each

panel nay be the e’ﬁ’éfﬁ‘i? “ﬁ%/’étflea‘}‘ii’f@‘:ka?%ﬁyo‘i‘lw}‘%ﬁ‘i’ ?heéanﬁlﬁh’éﬂ theﬁ‘é‘i%’t"“flﬁth"ft I n ot her
enbodi ments, howewedimentshbe idirgrarred Ferfleetrneighbopiadligatiels may be
different. The paaadisibimay. have any suitabl e thickness. In sonme enbodi nents,
t he panels may eagby havean thecasadRod RiyGkReS Se artikli b @ duBidal hader- enbodi ment s,

sone or each of tl;g% s&%@efn%nemééd l}@e\ﬂl‘?thﬁ mglh(;et:)@egngrﬂrfa&%tgrgsra%@ beelThe panel s 2331
may be areas that, are { do not have

panel s. \Wen the dfscnrl;ied herem a? eeve ma%lbetprowje?over the oveﬁ)d:%d) astt grovu{nﬁ % the resul ti ng
liner wall 2335 ﬁ*ﬁ?ceﬁ%l\‘%wh tP‘*e‘é@‘ 35 atﬂl‘i’ieclkrh"eﬁﬁvetnl‘%f‘m\?ﬁ‘?l& sl B on whi ch ar eas
i ncl uded panel s and which did not. Forg,exanple, the liner wall 2335 may be
relatively thinner in panel areas than in non-panel areas of the original
preform Figure 240 shows a perspective view of an enbodi ment of a preform
2337 with such panels 2331. During pressure dispense, the thinner areas of
the liner may tend to collapse inward first, which may allow for a greater
anount of material to be dispensed fromthe liner and/or may allow the gas
to flow nore freely through the annul ar space during dispense.



48 [0225]1n sone enbodinents, the liner may include other features that
may hel p control when and under what circunstances the liner may coll apse.
As di scusweoeiisv®3 in sonme enbodi nents of the present @#CTAISE&N0E5588 | i ner
may be configured to coll apse inside of an overpack when a gas or liquidis
i ntroduced into the annul ar space between the liner and the overpack, for
exanpl e. The collapse of the liner generally forces the contents of the
liner out of the liner for dispense. Wiile the liner is intended to
col | apse during dispense, in sonme cases the liner may desirably be

predi sposed agai nst collapsing prior to dispense. For exanple, when the
liner is filled with nmaterial and sealed wthin the overpack at a first
tenperature and the tenperature of the overall systemis subsequently

| owered, the resulting pressure difference, if significant enough, may
cause the liner to undesirably dinple or coIIapse For exanple if the

| i ner-based systen1| fille % q tenperature is
subsequent |y Iomﬁ?@ﬁ o oBsg" ressure drop

i nsi de of the |i AErbryoEg teperadn B‘f"“’é.‘kfa‘h‘td w8 (lfaw ey ?‘d@"“ﬁ i°g) . Such a
change i n pressurlemspyy fyeidsadfifonat juenatt fof be caerde Thrsevpdh hsoverreldi st ort  or

"di npl e." Accor dinagkihd ady Ruitsh@Eehe baidh rehbmsitdkentldhrigr, omnmysuilbge confi gured to
include features clhatign e FekLx tiiCaabidoR fup@ @ kR by Yhe QR 8dyasld to this type
of non-di Spense I’Ehgl a%lgrescf\spc! jr' %Bt?og %culg‘ly%;mq{o gkegafzed[dgégug 1°0A§ka Yy be seen in

Figure 25, in one en od | men | ? P SYS ﬂl npr|5|ng a liner
and an over pack My HEVEY Q™ *ﬁ?ﬁ?? Om%ﬁey? 5V eS 5 W“?ﬁ P ?ﬁdentatlon or
protrusion patteF%mﬁ®Eﬂ‘M¥%md@HéPm€WﬁﬁUWﬁéﬁ?@mwéﬂfﬁ%W“Fﬁé’PTner or the
over pack may havevesukh ogir hagerifusdbcaives TheFlee gy bovieg! 680Gerray hel p mai nt ai n
the structure of o@rmplck By spfalliicark,Gucklis 5P SNBed tb Whdilter By @it sui@ble a pressure

differenti al Cau%gaqs Q)éombfn&[)n & &@aﬁg}l"h@ sla%tmap&tcoAphtﬁa & gﬂ; stit@ble nﬁte&hange in

tenperature. As nB‘ mbtl)e io S ma’tenals in¢ ugn% & Q %teg%nlgl tlc, sttupi? pggr(%ga}(’les 6804 may be
vertically disp ose Eéegx gn enera I sui tabl e
t

| ength al ong the“??hgﬁméﬁg‘@vﬁ? é?KmﬂéWV S VY He g IBeoves 6804 may
have any SU|tabIémw%ﬁWthPﬁm§@w§d@ﬁﬂﬁdiﬁ%ﬁ@§m§tH@mﬁVﬁ*ﬁP?¥Waof grooves 6804
may all have t hesisgmey fieibghifizgsd d/ages apiVdhidid thaphdy keer same gtstvemtialinbodi nents, t he
grooves may have adirfik e¥e@itk added 194t She AMALQT mabdiititBed ARy osalidf @bl e nunber of

gr coves 6804 may ofSROSRM. Allut R ukhDBN @R v @YL RO el | S, - spaced

any suitable distan one pore grooves may protrude or i ndent

t%er %&Blameans or omblnatlono mean
any suitable amount. . For ng% sone en?odlnents th@{%%ooves may
i ndent about 1.5 % Inl%%W%3 mmﬁﬁﬁBﬂ?W@HP&twiﬁﬁmé?ggfé y be relatively
shal | ow t o mi ni milbzmay begised togpoviflqpt smpqifigiencyply] rigihercteripy surtyes 4t e Hreeisddi ment shown i n
Fi gure 26, the greowesidh%ddhitmyy biepihe riftziontall by tdpsposedses, Fhe hori zont al
grooves 6914 may dRav® s@tYandd nlyaRlue sirhic (KBRS sud ddide. dRRAVR, in Ikt her , t here may
be any suitable nunhgr. sﬂiwnmwgu%sqwﬁ thl%lalq)m@&ve@%%%erm sR@spflio.al ong the wall's
of the |iner and e1mB r.i.zont al g;ooves 14 fpaMmextend around

the entl re CI I’CU 5 Bn %ase s¥ste1[11ha molgl.hed 091me ngc er a greater am?un S0 henbodl ment s,
while in other eﬁﬁﬁd%ﬁ@nﬂ%mﬁﬁE“SW“Wbﬁﬁ“BT&?ﬁ@“U?%Bﬁﬁgg%ﬁﬂﬁtﬁay extend | ess
than the entire citireceisht & he freebaed sytehenhil inether girtefines Y thrpredidied chime

may extend any suitable lesser height. As may be seen in Figures 28 and 29 for example,

Rhmefltﬁ whi e 1n OIhTr eg%mmen?s the 16?\4@ may

a chime 7104, 7204 may extend toward a top portion of the liner or overpack 7206, and
in some embodiments may couple to or connect to an uppet portion of the liner/overpack
7206 by any suitable means, including, but not limited to, snap-fit, friction fit,

complementary threading, adhesive, or any other suitable means. Accordingly, in some
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[0227] 1 n still other enbodi nents, other surface features may hel p reduce or
elimnate liner and/or overpack distortion resulting, for exanple, froma
change i woepasaare. I n sonme enbodi nments, a |iner-bas@dTAip301e/055588
include a plurality of geonetric indentations or protrusions. For exanple,
as may be seen in Figure 27, a plurality of substantially rectangul ar

i ndentations 7004 may be provided. While generally rectangul ar shaped
features are shown, it will be understood that the features may have any
sui tabl e geonetry or conbinati on of geonetries. For exanple, the features
may be generally circular, hexagonal, oblong, or any other suitable shape.
Simlarly, the geonetric shape or shapes (in cases where a pattern
conprises nore than one shape) may be arranged in any suitable pattern,
including a substantially random pattern. In sone enbodi nents, the surface
features may protrude as opposed to indent. In still other enbodi nents,

sone surface features rotru a r su (] eat ures may |ndent
The plurality of “BUff %&éXWgﬁ?ﬂ@% ﬁ%?geg %w4 %ﬂ%T£°&ewﬁmnt any suitable

di stance. [0228] Phlediotisr @htdEEiHerfbige 718y P@é@@bfﬁﬁFﬁV%%ﬂ%ﬁﬁm%% simlar to
t hose as di scusséeus wintehs slespitot frigion Frfogumele 27y siigte ongyratiliechktiode edges t hat
are general ly | esscighednitae@drpichzns. hhiosenbshoumstilaeiginay be koprisexanpl e, the
edgi ng that nmay Q%faﬁvt;@ng@dn%uﬁat AGRe in%@eﬁnuﬁ@mds&wstathaamta%y Bty mted to a

gener al | y rect ar]gver substhQiaﬂ ortxo Sf llﬁer vcrpac 1f&hg er%vengdkc lapses Q&pI§SUbSt antial | y
nore shal | ow, ere ner Ff rin scurl n |ng nore vague

the |ine betmeen°iﬂ§mwﬁﬁ%ﬁi&ﬁdfﬁﬁm¥ﬁmﬁwﬁ%?mgﬁﬁgﬁ r?gsm% ot ruded) surface
feature, and theSWbﬁﬂ’%ﬁ@P“eﬁm%%@“6V@*ﬁétk’%&Pﬁ’“@ﬁﬁ@w%ﬁwymTessenlng t he
definiteness of wh@osimdfliactsdeftemirmgeradghaty cyiay sides sfdn cltivkpenay | kel | hood t hat
the liner wll sticck al@edifeaomes packiordintinpgatdi SRenserosand/may duri ng any
non- di spense confy %ﬁoﬁsghnof%us%%e Wterlale HREEALWLE 1&NANGE nig@&ndly SCUSSEd above.
50 [ 02 29] AS nmy 0 yeth}?c}‘g\e Eir.} t g arg other su’ltabg IPI )iesger g}! o%ﬂgltalgef mafdria i ner-based

systen1conta|n|n ude one or nore surface features
or panels haV|ng°§“§@ﬁ€?%TT nW%?fangular shaped design. For exanple, as may
be seen in Figurd2®B, sis cybinehgti) yeripueanglibgrasgisseaipamet s 7102 may be
vertical |l y di sposegdiaingrgerticiereih maurfuerd énoebiefiontWie odejonaere givd/ or over pack
wal I's; however, adayreQbd®Ed it KRR 10 Qfer PBRGISs. TBExaRfe, SUbdvablrpurised.  As

described above, ,f Qﬁlepoégaaesmmmm@@&nacb@ms spbsirRAt-ahd ¥idhhey same size and
shape as the othe I .enbodi ments, one or nore panels may

be differently SF&”%U&mﬁmmifmaasg?hepg one_or nore other nels. Also as
provi ded above, Wﬁ?lbouﬂﬂﬁFVmﬁﬂﬁém?ﬁ%?t HEF RSy FRh B 1YY may have any
sui t abl e th|ckne§gmﬁmd#@¢Wdﬁ@ﬁﬁ$wﬁﬁﬁmhwﬁﬁﬁﬁd?%ﬁ#%@%%%wq%Wvﬂ%pth or a nore
defined and/ or gredineks rtheptsdn in Figuad mMbe @rridoci: wenfasteentdrgededgrimg dept h may be
g_ener al | y t he sane, Ju@(anﬁﬁ@@i@d &ﬁzﬁ]@dle 18R A1 linef éﬂ&/orb%@acﬁﬁlﬁyi nﬁcﬁdept&ro.k meter of a
single panel, whi|g erPerSOALJB@‘ l;oat%ﬂgbawesc%?e@%éemt hee ﬂ%mr BRYacl Ay f T OM panel to

panel or from one al .0 urface eaure ang hge crlpg)SI tion al ong
t he perl met er of ® bEaérmall Is'TnIlé)Oth éuﬁf%crcpor\m¥ tnBl%f F]an ? tures as éelneragy S an'is descri bed

and shown as a géﬁ%$3?W§g?%E@ﬁﬁ&ﬁ@é@#?“@ﬁ&ﬁ@ﬂ“béﬁ@F@eﬁTﬁfwmft will be
under st ood that ahyre diorr tralbdveragy  Bhe sierelalvlae by esorrdlt eynly PeEbatetpl at ed and

W thin the spiri tsuaumgang @ope: sof antl khepe pTHe S magl b8l beigu geeerallFgwat ther , it w Il be
under st ood t hat @Q}ﬁonssléi)l;gaﬁhkﬁom&m%d@ferpﬂﬁmﬁ i8 the §aﬂaé}&g nd@ByenSibli t abl e di st ance

from one anot her c!)v%r tﬁ;eQ&Bto?H)F mq;ox%gls @fQ}g 11% Lnlaloxgrp;cbﬁat%e@!n t(J stopé?opglrvgcope of the
present disclosure. Ce featu or nore panels

e
may a dd stren gt h tanﬁra /ﬂg rmml;th §r t)étmfn o'}l the ?xtleh and ovelhnac[( %he Cﬁn%oﬁlmen% maypa?s(g; K. However. in
some enbodlnents1“5@aﬂ%@@PdU@PV“B@?ﬁﬁ?bé&wmémﬁﬁWgo§%§WY8W?§§9|ng may al so
keep the liner fromsticking to the owgrpack. [0230]1n sone enbodi nents,
the thickness of the walls of the overpack and/ or




liner may help or may al so hel p prevent undesirable dinpling. For exanple,
in sonme enbodi nents the wall thickness of the overpack nay be from about 1
t o about wWOorm2Aws14%3l p prevent tenperature related wal |l @CTuseelLons558 0231] 1 n
sone enbodi nents, the surface features shown in Figures 25-28 and descri bed
herein may be formed as described generally above by nested co- bl ow
nol di ng. For exanple, the liner and the overpack, once co-bl ow nol ded, w ]I
have substantially the same form including substantially the sane nunber
and pl acenment of grooves or shapes, in accord with the co-bl ow nol ding
process described above. In other 51 enbodinments, the liner and/or
overpack may be formed by any suitable process other than co-bl ow nol di ng,
such as by extrusion bl ow nol ding, stretch bl ow nol ding, or any other
sui t abl e means descri bed herein. In sone enbodi nents, only the |iner may
have the horizontal or vertical grooves or geonetric patterns, while in

still other enbodinents,  onl he .over pack n e surface features.
[0232] I n sone enf)etc)ta’igurlraé?ﬁleéfugatc%%&ug\sieT(rg?)%c " “°5T‘§%d%1a%€i‘ﬁtf‘r§|%aé¥ d 'separately from

the Iiner, whichHdy Eopstiantiedt Pireriuattwe Bielefr ™ FA% hot enti al ~ for
the conpl eted | i pegrantopotheneidisicr tabrbiget e linerlendt ageredketomigeaelk U3t one or nore
poi nts during pressurightdirspedase s thkiak crantnd fgpefseometimtiete col | apse, as
di scussed above. i, Stehy &fes®NH QEh-FBiEkues hliQuvRIpAck Bayacgy bl own into an

expanded state. The i AELRLEHA MABN oL P& ASId2ROSEE ML BI N the expanded
over pack and the | hat the expanded

ner may be bl own 1 nside. thereof ch ft
li ner may substaﬁﬁﬁﬁfém°%@%a€§?ﬁ%@g%§$@e%P?#ﬁ%“é?%%%ﬁ%3“g§%?back. In sone
cases a gas stredMoverak "M & 2aPreeni NP R UE nk AR BY i nto the

annul ar space betmpeend/dr bk st Eehapyor eyfrpaphresy pe cppiipureigletugle Wgdndohe i nt eri or of
t he overpack wal lksstivfpiets@e dish@se kdnitasrs. iAS prig@tifagieakdr 6N js itrhieeeiy the educi ng t he
pOSSi bili ty of tRGud Jpﬂt,el{etvv&qhl@fnﬂ.elﬂgwailg)f&Merﬁmﬁm@%@riorlvﬁlsSBMneenbOdi nents the

gas nmay be contr L& S nsg Qnecl;lﬁe?g eoe Ict@’!r Enri @rpob(ﬁlgm@ 011; he bottom of
t he over pack and?%ﬁ%g%%gd%%1df t he %inﬁ?, Hgla?gvettolihemgnaller gap that

t

may exi st betmeeﬁ“gﬂ%mﬁé%rgmﬁ@hfﬁ%°8W%rpack and the walls of the liner. The
gap between the 3 om dt ot frvodipepigion-ingrseried BYEp ABIe A% ow the liner to
respond to changesstinlptieigsd beconfifwing aaleampd cep, to fppondir gameiny st cont r act i ng
Wi t hout the over pagkidng Gas@isfieh,aénkylly dieab@ibtsi Pg exanfiikea gatet &ty bt he bot t om may
be any suitable anpunt t@flin§m-the[@g§gk] clufi]ngsstlibﬂirlg aRibel apbodi nent, the
over paCk and |1 neccl)’nﬁggraey SiI?ll ag D) abveertighyOMOsed accordion. The accordion section of the

closure may generally be flexible enough to move vertically up and/or down in response

to a change in pressure. For example, if the contents of the container are filled at room

temperature, the closure is secured, and the temperature subsequently drops, the resulting

change in pressure will tend to make the liner-based system collapse inward. Instead of

the liner and/or overpack walls collapsing inward, however, the flexible bellows-like

closure may be pulled downward into the liner to take up more space in the liner and

thereby help equalize the pressure without the liner and/or overpack walls distorting

inward, in some embodiments. The bellows-like closure may be comprised of any

suitable material or combination of materials, for example, but not limited to plastic,

rubber, or any other material, or combination of materials. Further, the bellows-like

closure may have any suitable length and/or thickness. In other similar embodiments, a

cap may instead generally be a pressurized ballast cap.
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into an expanded state separately. The expanded liner may then be col |l apsed
and introduced into the expanded overpack. The inserted coll apsed |iner my
t hen be rwoeRpst®d within the overpack by introduci ng &CT/Usk@in/0s35a8pl e,
into the liner, or in other enbodinments, the liner may remain generally
collapsed until it my be filled wth a desired substance. [0234]In sone
cases, a label may desirably be affixed to the outside of a |liner- based
system In liner-based systenms that include external surface features as
have been described herein, a sleeve nay be provided over the overpack so
as to provide a snmooth surface to which the | abel may adhere. The sl eeve
may conpletely surround the 52 overpack in sonme enbodi nents, while in
ot her enbodi nents the sleeve may only partially surround the overpack. In
ot her enbodi nents, a sleeve may additionally or alternatively provide
addi ti onal support for the overpack. The sleeve for the overpack may extend
any suitable height, including substantially tpg entkr%/hghght, or any
suitabl e | esser HEflght SPiYhé GrePPLER™ FHa8ddr Y TREI"“Support provi ded by
the sleeve, may helbp cofrercdyirpaldiRe i) & predemerhid iitsh b gkt Pcul arly prior to
pressuri zed di speaRrSe eacfi@no gxamrplagzes Withie ths ligehaed sragn. bbas subdst anti al |y
conpl et el y adher @ginki© ndr0€ocRQ¥ RERAGHoroN BONBeL MO Blan®BNbaBom withd € i N ot her
enbodi ments, the, s|EENE. TRV Bk B SR Bhnd Aok he iQuekpa&dk at one or nore
parti cul ar | ocat| Onsf qu S| elgt\éecharrlr%yi l%eessuraeflI !’é{a%%let ﬁeo‘xﬂ&e f{)lhlﬂl@sr or over paCk by
any suitabl e meal&* QUCHSE BT Hot Timted to ad esi ve or. any ot her
sui tabl e means, B s 2o rdisc o HE L ERY e "HEY Y BE conpr i sed of any
sui t abl e mat er i afhe proncd b linystpicbnisirto prigtder foapres s ApBRIHd " But not 1imted
to, plastic, stUurkgysapenghaerst wimilhbbrrbawbte, resgiiragen a cgogéh and/ or any
ot her suitabl e MtL&hiudlfer ERSe. Sh ORYubimNNS OERLIlISE mONeaos geiv@e | ayers and may
i ncl ude one or mu%s%tedcb%f’a);gl\}ﬂlg ,'thal Haysag(fm thngGﬂ tﬁgedaﬁcﬁupoﬁon%lf GeMfer My al so be

i‘h

configured to act as a el d'that may coyer some or substantially al
of the overpack HH8Y ™ %?4m%ﬁ%”@@mggﬁéﬁﬁpﬁafmg%sattgc ed to sone or al

h

of the overpack 6V¥aﬁyw@ﬂﬁfﬁbW€*Wﬁ§ﬁ§?'F%P“@?§%67£“%§mﬁﬁﬁ35|ve, shri nk
W appi ng, snap- f lifey is of lindieyanddy emeraly inghalh fre nymbe Aldolblinesop BiEHHEeT on of neans.
[ 0235] I n ot her eptadiidEni Hay aBowabti tRRenersly Mixibrand conublRbseeshiofhe i n Fi gures 24H
and liner and/or overpack in response to a change in pressure.

[0240] In some embodiments one or more valves, for example one-way valves or

check valves, may be incorporated into the liner-based system to substantially equalize

any change in pressure that may occur during storage and/or shipping, for example. In

such embodiments, a valve may be configured as part of a closure that may allow air to

either enter ot exit (depending on the configuration of the one-way valve) the annular

space between the exterior walls of the liner and the interior walls of the overpack. For

example, a closure or connector may have a passageway from the annular space to an

external area, a valve may be positioned in the passageway. Allowing air to enter or exist

the annular space in response to a change in pressure in the liner-based system may

substantially reduce or eliminate non-dispense related distortion. In some embodiments a

vent may additionally or alternatively serve a similar purpose. The vent, like a valve,

may allow air to enter and/or exit the annular space, in some embodiments, so as to

equalize a change in pressure that may occur in the liner-based system. In embodiments

that include a valve and/or vent, a desiccant may also be included in the liner-based

system. The one or more desiccants may be disposed in the annular space and may
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|, may be used to provide a snooth generally rigid exterior surface for the
| i ner-based system which may hide any dinpling effects created by

t enper at We 202459®3, as di scussed above, and/ or may cre®Ce/Us260/05356% f or

| abel s and the |ike. However, in contrast to the chinme shown in Figures 24H
and I, which only covers a generally bottomportion of the |iner-based
system a nodified chinme nmay cover a greater amount of the |iner-based
system In sonme enbodi nents, the nodified chine may extend generally the
entire height of the liner-based system while in other enbodinents, the
nodi fied chinme may extend any suitable | esser height. As may be seen in
Figures 28 and 29 for exanple, a chine 7104, 7204 may extend toward a top
portion of -the liner or overpack 7206, and in some enbodi nents may coupl e
to or connect to an upper portion of the |iner/overpack 7206 by any

sui tabl e means, including, but not limted to, snap-fit, friction fit,

conpl enentary threadi ng, adhesive, or any other suitable pmeans.

Accordingly, in @ﬁﬁ@“@%ﬂ“&ﬁ%&ﬂﬁﬁﬁ%?éﬁfaﬁgﬁﬁﬁégﬁﬁg?F% %?gfwedge of the chine
7204 may be gl uedvt et gedisipe prpistering (it & eperita et ettt Mt s the chime
7104, 7204 may beesnapped onto the overpack 7206 by neans of snap-fit or
friction fit forpamanpl & sate eabbyimsis) dabhe suedgth deshernalilied ligdist-i on or hei ght on
the overpack 72084 A \9tEEARAY rerplEh Bl SEed iEmE Buf®ro BRYRE conpri sed of a

relatively rigidneterial, ). SOEs SHDALIBNSuunBRAmDECAUSS o he chi me may
generally fit over "a supstantial . portio grpack, if the

I G kLA 0N
I'i ner/over pack cbi 1apge’ “@risgrad i SRt W'se” &St drts, the chinme may
general |y mai nt ahsr sepuresireserbeh byaaeisuiiaple mefnss fragyerele et nayeded P st orti on of the
| i ner/ over pack natioh®, copaitesmatyliyadinaoties walbylatresfvesoffic pddidondgteegthi or of t he
l i ner-based SYSt @iyl bbR&d by cbnhifri% i otchace Xk hv@rsicas s bhadieredfe t he chi me may

pr ovide a gener alhi Xsk Hfrlﬁ!:io%gpgc‘ﬁ(td@tgﬁr@ ugeft@&r%n-giggnseadm E:}iaﬁgg in@reistatbi&l . The chi me
7104, 7204 may be conprised of any suitable material, including plastic,
for exanpl e hi gh® éﬁ%it¥ ol yet hyl ene (HDPE), PET or any other suitable

pol yester, or an?”ﬁlher‘§ﬁﬁ?ﬁﬁ1e HEEET AP "1 °88P 1 E o T conbi nat i on

t her eof . [ 0236] Asfcabeplitai frreximiie Cerban fboyamy PoYHS *F @l Pey o6 Pi'fer - based syst ens
di scl osed i n enbediuBmislesesardilpegbdrerdl relfaly lithevigsar st d8hbi nati on with

one or nore ot hegfeat-psk A8sehj hod. wikhks. regard to ot her enbodi ments. For

exanpl e, as shown,j.n Fi GULE, 2Ruimeh! PR DASELAmS BRI CQREDLST Ng surface

features, for exarrt%je a.S| an%la{meor% &ngthgﬁlélgﬁoh%%ﬂeﬂ&b&gﬁcks’i chime 7104, as
rticu ﬁ% I i

_ SI X-p
descri bed above. ° @?Tfﬁmgﬁgmﬁa ar “enbodi ment . a.liper-based system
may include a bl &k D9HF BRed IRy Ere ovEr BRERTW T stibstant | al |y
co- ext ensi ve sur fatedneatatinsesayandrrdcdiage st BFoshrh® “Yat“Hay be seen in
Figure 28. The | ia@t ondys banwhato hasithee paingfey rentlic! v theegidh as a
substanti al | yr [ g{ &jdeICtQ lpllo@cp.sg,jlitQJle%trénEtﬂeThe C(;Eth}@(s)h].iaﬂ&rapﬂjﬁd‘ly@ﬁy ST pack may
i ncl ude one or ”‘?nfat}?odl%raéo%ga&c% AL 1,GARL LGS R8s, d8SEL bbadodter ei n. The | ner
and/or overpack may be su stantial Iy smooth syurfaced oWy incl ude surface
features as generdPIyUds &t Bed al6Ve! “helUdi ng rect angul ar shaped panel s,
such as six panelngriogittsayathe circunference of the liner and overpack. The
panel s may be genesal | y Whieprqibed presinaridenohese §1BEt AleieEIY> f he same si ze
and shape. The panedesndtmysd have sifach ehnghndgeheanadeiajedig thizlsecion ff he non- sl opi ng
hei ght of the |i Qg AR ONSLPAS Ks cqla@bplida8s o fn & tp @@k Snbmayntidt extend to
cover the t op or cpn%&%sorr‘quggt{elts i'o?maciggfglagslggﬂel Jisﬁl@s’éd f@mg bdMET paCk t hat begl nto
War

a
sl ope or curve to the nouth or ‘hottom of thghﬁiqg%, d.overpack. The
embodi nent may aﬂg%ﬁincﬂﬁﬁge%”%%%%igﬁ%ﬁﬁ?“%%Fﬁg°t at %ﬁ?ﬁhgbe a hei ght
sufficient to gensy a.flqdyan@éﬁ}iérfal sfep) e0n5e4he liner is removed from the liner mold 2360 as
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rect angul ar panel surface features. The chinme may provide added strength to
the system and may al so provide a snooth surface for attaching | abels. The
base cup wayoiznsiesde a col orant or other additives to pPOTAISROINESSSS ner and
overpack from for exanple, W/ or infrared light. The overpack may include
connecting features for connecting to the chine, including adhesive or
snap-fit features that allow the chine to be detachably coupled to the
over pack. The nouth and/or neck of the liner and/ or overpack may be
configured to couple with existing glass bottle punp di spense systens, such
that the liner and overpack nmay be used as a replacenent for existing glass
bottles. In addition, the nouth and/or neck of the |liner and/or overpack
may be configured to couple with and/ or existing pressure dispense
connectors. As pressurized gas or liquid is introduced into the annual
space between the interior walls of the overpack and the exterior walls of
the liner during pressure dispense, the liner ma rticularly
configured to chPﬁﬁ%@mFﬂ”&ﬁﬁﬁ”ﬂF§@PW“Hﬁ8”%%§Vr?r%%ﬁ%%EMV%PIs of the
over pack. [ 0238]Higredhelbelngdely AEM ey bp bepiedd iTasdian @ 387 ¥ &uP8 8t or t i on may be
m ni m zed or substpgmtoiadhit yure2Pemhanady digkctpypascontd gur berngendhectiigure or cap to
respond to changgs.d bk @ g&sSsbe2M bhim hdier himers hasedmsyst7em general |y
like a bel | ows. Eé@&an%ﬁﬂﬁ@!l&hicﬁmg%PSOILJL{%Bodi  bDRtSEEH bBknd @adshe |1 ner and/ or
S

t he overpack durin | ppl ng and/or .storage may be conflgured simlar to a
vertical ly di spo%l er&&?i%%‘flav%dn%“ Flgh AT on. 'sec??c? tr’g})e cl osure may

of.
general |y be fl ekFtol 28ABHgR “PERDY & 8F 5 B ﬁﬁs.‘gﬁha}%rr down in response
to a change in pressure. o for rexdrpivel whit he faoigohtelirs i tfe contai ner are
filled at room t paperiatdk embdihetsc hositis@red 876seg lir edplcdand el t enperat ure
subsequent |y dr ORShanitaB HiSSUetubdd@ o€l @RGRerd 0 1iRE REE1IT0R0 Wimbiitortdend t 0 make t he

l'iner-based system col lapse d LS. ofpRSLEAG et ul [R: thdyAeh @R/ Or  over pack
wal I's col | apsi ng”i nward,  howe t I.BlLe bell.oug-l.ikg closure may be

) bvf ! nt: tlQe(: n];aI %cmtigl
pul | ed downward FHEEMt HePT HEPT8>t'ake “Up nor space i'n the |iner and
thereby hel p equailinede filgemapsrbesyi e HEtE PR i REFaRdI8r° over pack wal | s
di storting i nwar ein o Arigotie te v dilkrendeste obRreMBRiephwe| fele € Posur e may be
conpri sed of any psblhdaadnk e fREeEioBthe timing OfvIdvaly.ioxmodnbetiensy fal s, for
exanpl e, but not ;L. i t&6kichQ bl i@sitalyGnd oftbABEN the siic i@l yr t@tilvemay @t eri al , or
conbination of naterials, FULLREr .. LAS DElhawss biske &hosur e nay have any
suitable length anﬁ%or i Ckness. 0 other simlar embodients, a cap may
i nstead general | J™b@" & SrEESUTs PBF B4 BEH Cap 255 ﬁg%SQLSinilarly, in
some enbodi ment s st witco i ot EhdmEPdE IS A AP B T HET "y be confi gur ed
with a fol di ng patthiauenss descripr delet ey pilomdd e ednepl¢djapiiiys oK@t @ ow for flexible
reacti on to pressh L6 an g@sdn tilintrict M@or bitrie suibasedlisysisem so as to reduce
or elininate nonydisPense.t el Aty dins Ot brQfuin@lichyld I3&S sudttes Or near the

bottom of the overpack, and/ or, |0l R%.faEECoARY, LE0GLALERAPe that may

solvent.

/0
al l ow the |iner-Based systemto react to non-d se related changes in
pressure. For exapreute HEWBFmﬁﬁ?Qw'&Vaﬁffﬁﬁ%m%%ﬁgqe m@ﬁ%?&?ly confi gur ed
as a bel | ows- | i kevitetysundestsgiass ertierdmis vt dPkereBy O 5PFSITES” t he bot t om of
the |iner-based swsitemrd yeexpedvds of oguymedessetcafhertpsnf PERIHE fold |ines in
response to a ChaR@Gudshte, Frd@E&ILMAen\ it it & Higerkd iReprchaged isy gt em resul ting
froma change in [ enpPeral Uhfed d:Qbn @XM SN hd @thehe epliadient s, the fold
| I'nes may create ha ger‘!%r&)lsulryma?klesdﬁsee%gcﬂ)yt&g;s&reoi qutblttjyglﬂnptd fise. NRY al l ow the
sides of the bot t'SATEOFtion of the |iner and QL Qverpagk to bend inward or
expand outwar d at®f REFolE el fPrasBRRIE™'s %36ﬁ§n98 in pressure in the
| i ner-based syst enpyiEmé taemeey Bedimers Plixeehntegt AR Bfg°l i nes i s not
limted and may generally include any gunber of fold lines or configuration
of fold lines that may allow for the generally flexible and controlled
novenent of the liner and/or overpack in response to a change in pressure.
[0240] I n sone enbodi nents one or nore val ves, for exanple one-way val ves or



check val ves, may be incorporated into the |iner-based systemto
substantially equalize any change in pressure that may occur during storage
and/ or shwppbregsi@ar exanple. In such enbodi ments, a valPCe/usayn1085558
configured as part of a closure that may allow air to either enter or exit
(dependi ng on the configuration of the one-way val ve) the annul ar space
between the exterior walls of the liner and the interior walls of the

over pack. For exanple, a closure or connector may have a passageway from
the annul ar space to an external area, a valve may be positioned in the
passageway. Allowing air to enter or exist the annular space in response to
a change in pressure in the |liner-based system may substantially reduce or
el i m nat e non-di spense related distortion. In sonme enbodi nents a vent may
additionally or alternatively serve a simlar purpose. The vent, like a
valve, may allow air to enter and/or exit the annul ar space, in sone
enbodi nents, so as to equalize a chanqe in pressure that, may occur in the
|i ner-based syst i "PhoeiEaE FERTE™ (Hat™ fRe'Ua8" & VA Ve and/ or vent, a
desi ccant nay al sosuseles frelyedtiest 194 pik @ot pifely BREEYes &SAERit™ he one or nore
desi ccants may bgi, dliséje es® dheicatetihd halmasipfarme spadeena mel badipers82t general |y
attract and hol dg@Ryndyiwet jdi@red RatsciBlyin be dismsiodueedsdiher gian via the vent
and/ or valve, therehy HEQUCENEQlcRlGYENhiyRGnbREwhbSHK oRbck@Nt ami nat i on of
the cont ent_s of orblee lb!)dliqeerl;ts' %4p]f eldri] aspgegsgrizggge?sgIa%ﬂécéving_@a@ﬁt'yEnl onal str engj[ h
may be provided ¥°8° The I mér- " based system configuring: the overpack in
two pi eces that ﬁﬁ?méﬁﬁﬁT%e?ﬁmﬁﬁ%mdﬁﬁtﬁﬁ?ﬁn%%mﬁﬁV¥ e°séen I'n Figures 15A
and B, 34B, 35, #denBBlosfoomayeiarple smbpfiaent hy eeétdiroy of e over pack, for
exanpl e a top habdvoditels, ac et ifomrhat dsclosmranyey behesegarat el y nol ded and t hen
secured toget her gl any Sodé drdklnRn NE&PEse lifrarsorxamplier, hditronet | imted to,

snap-fit, fricti Orgsent Eiigcﬁsug& {aee;)ﬁggeﬁﬁnaar&{sp&ls}ﬂ{g%ﬁgtierngn ex%leqipﬂggriziagnd/ or adhesi ves.

The additional strength tha , rovi ded By. confi.guld nes the overpack in
two sections nay“ﬁ@ﬁgwgVFwa?'ucéggﬁg ?%%ﬁgg? %% s agk distorting due

e over
to a non-dispensémP%*%%%H“@ﬁ&ﬁ@%“Fﬁﬂﬂpéﬁﬁﬂ?ﬁg?&?ﬂé%%ﬁ%?@.h 0242]In stil
anot her embodi ment jinet e prewesr deresk thetigrid stored P thel Tee 18l “EERPIPY sed of carbon
fiber for exanpl @wudanharude ex w@ayer poovdydee iadivativ @gelsofrortt he over al |
system and its USRE S c@bol h&aShinddeGALGE ik liquBY cb@ngenenraleby=nel ati vel y |i ght
el ght and str Ong' 1%?@ cor%r%ircprgp@neit! ﬁ&rto cQMI%lrtﬂQlﬁ}k:psg&"Yhe h@lidat&y Skt abl e t hi ckness.
[

u .
[e)c()tz g?} l)p ot her er(’%)e% or morrree trr]atns?it’lcer? 2'1?2 n?ag alg)%g Sclu%gdairg %QQ%bSEE)émQ@ se?spmi ied to the
inlet and/or outlet pressure.

[0248] Generally, the outlet liquid pressure may be a function of the inlet gas
pressure. Typically, if the inlet gas pressure remains constant, the outlet liquid pressure
may also be generally constant in the dispensing process but decreases near the end of
dispense as the container nears empty. Means for controlling such dispense of fluid from
the liner are described for example in U.S. Patent Number 7,172,096, entitled “Liquid
Dispensing System,” issued February 6, 2007 and PCT Application Number
PCT/US07/70911, entitled “Liquid Dispensing Systems Encompassing Gas Removal,”
with an international filing date of June 11, 2007, each of which is hereby incorporated
herein by reference in its entirety.

[0249] In embodiments where inlet gas pressure is held generally constant, as
further described in detail in PCT Application Number PCT/US07/70911, the outlet

liquid pressure can be monitored. As the container or liner nears empty, the outlet liquid
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of the liner/overpack to provide additional strength and support for the

| i ner/ over pack, such that the |iner/overpack nay generally resist

non- di speweeorzsaived di stortion. Such strengtheni ng coaPCmgs20maps3588 appl i ed
in any suitable thickness, or in any suitable nunber of |ayers. Further,
one or nore different coatings may be applied to the overpack in order to
provi de suitable strength. The coating(s) may be applied by any suitable
met hod or conbinati on of methods, including by dip coating, spraying, or
any other suitable nethod. In other enbodi ments, a coating may, or nay al so
be applied to the interior of the overpack. [0244]While described herein
under the heading for rigid collapsible liners, it wll be understood that
the surface features and/ or designs described in this section for the liner
and/ or overpack nmay be equally applicable to any of the various enbodi nents
of containers and/or liners for replacing glass bottles discussed further
bel ow. [0245]1In sone enbodi nents, the bl qw nEI din qr st Eu%EtCh bl ow nol di ng
process may | nclREWS AT EPBhal gPey StRCE" fREST T HSY | & Fenpved from the
liner nold 2360 lasd BRsurcchansts piehesdn abesie, hat hrerorqinet AP h & H¥si t i oned in

anot her |iner noh@id23whermads re@hi@wns drap dipgdatee. 30. The | i ner body 2374 may be
heat ed. The |i nepspol d RIAR SARYmEE, roRed: alhybe sk @dort:o tanuiai r sour ce 276

that may direct l?c‘[uigg‘r%ﬁ .rensﬁxéﬂ tl’iahl? is%%&@dlp%mﬂotfgm@c 1RXhtRd éi@é’nsir@ur face of the

liner bOdy 2374 and € LNLell r?g insor !;fo % Otm Ehl uiI Ireglg‘g sugggull gll 2370.
Accordingly, the’§as,™ AP ERWEY> i srct)qn%aﬁéhﬁbct)ﬁilrrélnpts e etl%gted, may push and

stretch the | i nefersatlsinioss oAt do e HEP BBt AP RHT°RG "™ ,ﬁngﬁ Iner walls. In
some enbodi ment sgas trdvere inante conprgpdchndB FRedg rich@ hlbhT fA T EEP B di rect the air
into specific are@asnofrortiRenct, irdnevely o idlet 28 B@ssivn mor W eqauitdduriggree preci sel y
control where thg,lRidhRidiGul md By fefwaal helin@etpr shen FUmtriber, in sone

enbodi ments, the air source. e . plg,lagg,nggla cdly® #Qko mechani smt hat
all ows the anoun ea‘é?“‘?‘%%rs ¥h§ a%%lgn{’%%ﬁsrmﬁh% Il;rene}\rccztﬁaj[glg ig%%ﬁ it be ronitored
and/ or control | etrtestippetRAt e gagree For ressure exerted on the Iiner
body 2374 can bedigesitarestshegy b 1§d S’PSF?@P”yéW%‘HtF‘Pf‘EWF@e.lfpﬁné“rlgep “ffy additionally
or al ternativel ybyenrallingas injougstrierge tstye bf feménFigpad Br gk "o1GEFY ont o t he
interior surfaceg@frestuR@orkdifter tharadr hers conpleiatspbe. to thin or further thin the
liner walls and/ Qs O Ol Rlcddail e iCONighRing PWiks, thhiemadle gr @iet @f t hi nni ng
and/or the placement of the thi i 0Qquic dicRGLYnighi B sss@E0ENbOdi ments, the
liner may be str grfsts:"ﬁeerec?ulﬁ%ttoh p}yﬂélxeé%{agq ﬁg&%&t na ogjytie%iéﬁ} he same time, or the
liner may be str&ER&Y o FR&r dPy 1 FPFS™Bha then out war in an al ternating
way, for exanpl epresore thrppghoptj refispesipy PGS SHY BY ‘E‘?‘?é‘dprévhda/arb?mpéhdf’t?\ched in any
suitabl e way uSi Rephinewallotkxami/iome enredjarighedts gt Bt gt BEMIPHues. I n some
enbodi ment's, the  4S$8en@f: el Pand candd @fainduiLWaragbesitraiteg Hiptthg littde hni ques as
described herei n Ry, Ahd @QWod:@brod08 c£RBE I Blch@Elcabintidiyn 4 2crieat € geonetric
formfeatures, for exanple .on the |nf&riQk,and/ or exterior surface of the
liner walls. [0246]“FrA use; the Tiner' my be filled with, ;9§ contain, an
ultrapure |iquidP2@ich 48 HAPRGP LSIVER™ "B4E88 ™ Phot or esi st, dopant,

i norgani c, organioglet messufsi ey Oi eeaitored PPt el e AiREER | Eal™™ or radi oacti ve
chemical. It is ahs@mfheoegmideth trdat mhe sdjehiran pralsy PRRETFRIfEH Wit h ot her
products, such assbud: Rl IThdHghaebnl 1@, outbGfetsureltfansales 2412 ootk /g boi | S,

agrochenmi cal s, heal thand0 0 @&l 1Ry Ih& PesRAEQEIUGH, Be indRd pRid@the y product s,

etc. The contents nay be seagle nder Boreaced viad @S} hbne: VIEN T T i'S
desired to di sper?‘s‘f%bff%ﬁ%%E%ﬁrﬁéonaf@styeo?l rptcﬁgioﬁﬁg{f*tshicelacgr(l)ge%g%‘% may be renoved
t hrough the rout Holgpids Frexamplpapich ag peile 2 RRR A B ST nent s 0 {he present

di scl osure may bef i layxemtserestyy isgrodig e acadriesnpciaer &1 Ay SIFHE™ di spense. In
both pressure dispense and punp di spenge applications, the |iner my

col | apse upon enptying of the contents. Enbodinents of liners of the

present disclosure, in sone 58



cases, may be dispensed at pressures |ess than about 100 psi, or nore
preferably at pressures | ess than about 50 psi, and still nore preferably
at pressuwe012ss098han about 20 psi, in some cases, thePCOASIMASTESt he
| iners of sonme enbodi ments may be di spensed at significantly | ower
pressures, as described in this disclosure. Each enbodi nent of a
potentially self-supporting |iner described herein, nay be shi pped w t hout
an overpack, in some enbodi nents, and then placed in a pressurizing vessel
at the receiving facility in order to dispense the contents of the |iner.
To aid in dispense, any of the liners of the present disclosure may include
an enbodi nent that has a dip tube. In other enbodi nents, the liners of the
present disclosure may not have a dip tube. [0247]1n one enbodinment, to
di spense liquid stored in the liner, the liner of the present disclosure
may be placed in a dispensing cani ster, for exanple a pressurizing vessel,
| ust r at

such as the cani ZS Boe raége V%1 ed by one or rflored/eri?tg solenou'i: fglél{ar%plega?&h m%%&%ﬂrl&%u' ar | y, a gas

inl et 2404 can b& 9 gas source é € 1|ntroduce gas
into the canlste?mﬁﬁ”éﬁfW&Bk@mWH%“?w%é¥m§Wﬂ Breveiire "dicdpetse the Iiquid
stored within th@w¢wwemﬂmhsﬁﬂ%m@ﬁﬁP@@%#“?M@U“F%W@ﬁ@ﬁm%mﬂ%qﬁ1d out |l et 2402.
Cani ster 2400 maypineaSen keftBddLfctexabileif Goindh inBl caoarpolndritsdec 48B4t 0 control the

i ncom n g gas an das QHErgQi abyde, lml lgl&jlyd)theIAulﬁQé’]ﬁld’ttQJl bf&lEterBlﬂ-lﬂ.@w}ﬁlaﬁISpﬁﬁngO per abl y coup | ed
to control conpopents, 2406 to control the dlspense of the liquid fromthe

liner. One or nDre tran ducers 2412 nnl luded, |.p sone
enbodi nents to S e t h ano re bo 1md1} ann‘quma?e ressureco tro ys %8] Gener al | y, t he

outlet liquid pr@@@ﬂﬁé“ﬁﬁyn @“é“?dh&??Bﬂ”%T“fﬁ% F t%WMW ressureressure
Typically, if th@mthle@&@W@ﬁesswmﬁﬂﬁéﬁﬁﬂﬁét@bﬁ%ﬂ%ﬁFe“Fh@aoutIet liquid
pressure nmay al seabey geaesalidhysigonshant prissuretshieh di spensi2ig fr ocess but
decreases near tQﬁmﬁﬂﬁwQ&mﬂh§p@ﬁﬁﬁmﬁ§m@£eAe@n&ammemwn&a&ﬁu&npty Means f or

controlli ng such dis G S SIlIeLLlVEL B r%@&u@ m%l lfﬂ)@ﬁ @Bﬁctg@s%rls] bed for exarrpl €
in US Patent Ninber é}g%‘%p P\trltt ?é b';LI L gjum pensing System "

i ssued February §°W?0§V“éﬁﬁmﬁéf%ﬁpmw R& S / USO7/ 70911, entitl ed
"Liquid Di spenS|H@NBV§%éﬁ%%$m%8Wﬁ§§@ﬁﬁﬁ”@ﬁ@mﬁ§WﬁV§@“@mﬁf“% an international
filing date of Jumne: 282, wRA0Puld eawei the putlpiiiddprasre hie pEle hhEdipor at ed herei n
by reference in bdssmghbiiteiyumbb:40fchuancesrbiods mprt o wherbelinetl et gas pressure
is held gener al | )(dlgh&&%kdap&h; or @@staﬁtﬂlfykﬂ@ﬁpex@@&@%k bededivReddehariubhbed N PCT

Applicat | on Number, L1 o0/, 0 Mdvor fiCn Bkl SbodbbAlibduRlRESUT € Can be

moni tored. As t hprov1d1ng the inlet gas pressurel nQi? Ee rgg%laa'tgds to %HH651¥66 pressuIe 181"[{ l" tﬁg L CIUI d

overpack 2484. In other embodiments, the alternative pressure control system 2482 may

also incorporate a venting mechanism, in the event that if the inlet gas pressure becomes
too high, the pressure may be suitably reduced.

[0254] In another embodiment, the alternative pressure control system 2482 may
be used as a pressure assist device for use with pump dispense systems. When the
contents of a liner are dispensed by pump dispense, a vacuum may be created in the liner
as the pump draw proceeds. Stiction created by the liner may make the pump dispense
more difficult and/or increase the force required to dispense the contents of the liner as
dispense proceeds. Using the alternative pressure control system 2482 and a pressure
assists device in conjunction with pump dispense may allow the dispense to proceed
more quickly and with less effort, in some embodiments. During pressure-assisted pump

dispense the liner may collapse vertically as well as radially, in some embodiments. For
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59 pressure decreases, or droops. Detecting or sensing such decrease or
droop in outlet liquid pressure can be used as an indication that the

cont ai nerwporasto9enpt y, thereby providing what may be PeTASe@d/O55558s dr oop
enpty detect. [0250] 1 n sone enbodi nents, however, it can be desirable to
control the outlet liquid pressure such that it is substantially constant

t hroughout the entire dispensing process. In sone enbodinents, in order to
hold the outlet liquid pressure substantially constant, the inlet gas
pressure and outlet liquid pressures may be nonitored, and the inlet gas
pressure may be controlled and/or vented in order to hold the liquid outlet
pressure constant. For instance, relatively lowinlet gas pressure nay be
required during the dispensing process due to the relatively full nature of
the liner, except when the liner is near enpty. As the liner enpties,

hi gher inlet gas pressure may generally be required to further dispense the
liquid at a constant outlet pressure. Accordin , the 0 tlet liquid

di spensi ng pressﬁ@@kﬁﬁ?mﬁéwﬁﬁﬂﬁmﬁﬁBgﬁﬁﬁPeﬁ?f§e18ﬁ§?3ﬁ? PH°6ughout t he

di spensi ng pr ocesliabyoutopesremk dvg beddye disiil egue gg bo. rewgalp flistion Bs can be seen in
Fi gure 31B, whi che mboas Asheh,indodd enfjaiSnepys; esiUme nfan drrlds tvgorets t he | i ner
nears conplete dﬁeé%ﬂﬁ)@mp dis2e & Bhaindg &ﬁé‘rlﬁlaia)rbe@IadtentTylhdﬂllytlhtﬁe fehespensi ng
process, the amoun 1ncrease(} Al Rhia %’f?épr&!u%ﬁlla&{%asé B84k @Qengeqlmeﬁpw the liner can

qui ckly becone refativ O\ L he graph 2480, of Figure 31B.
I'n sone enbodlneWﬂE“wﬁDHHT%S%ﬁ“mFﬁsaw M@H @a“$§ sl g%re t hr oughout

t he di spensi ng pm@€é§§ﬂﬁﬁvm%@dg§@de3ep%%gfﬂéﬂﬁ%“%ﬁﬁﬁgmg t'€ct mechani sm
For exanple, in onéuenisbdiayenimay berensidhl @t ofasrepreseds 2idy™be noni t or ed,
and when the inl gmgdl €8 ol oll@ @eR@Sirofs a6 reps belov@ yeetalue, fot exarmlp. be deternlned

that the liner '%@&Tﬂﬁ%&ﬁl@ledt he «GhSRENKI G Q6 eSSudes24CoNpbet €. An enpt y

detect mechani sm Sd qu t 2?10 nﬁ¥on@%&&dl§1§1¥%e ehlfsEQ)n @-ﬁad&g@am@d’ng}{e, and
consequent | y noney fﬁﬁ?é ? i thssm§9ﬂ?ma£%mgaﬁﬁg&%m he |nIet gas
pressure and/ or Pﬁ%p¥¥%ﬁf %&%ﬁe?wcww SUr e be monitored and/ o

control | ed dur|nQedmﬁ@@ﬁ@émwﬁh“§6W§2@ﬁﬁHdFﬁﬁﬁ¥%:M%hgmﬁrﬁﬁlﬂ’outlet pressure
may be sensed by méimairobitlinégt outfst rerssgreit @hi¢hrthy prg ity bedigrpped: if e @kanpl e.  The
signal fromthe QutisRll iR 6 ShiF @nbddih@iNs Hikaedr k2o avayle {xmal frmate by t he
control l'er 2410. Ollﬂgt pxteJ;llﬁe t]raflsﬁl)'clf!r %9@1@ Lyﬁém RS S MkBuct Sesdu@Od deOih thd he i nl et gas

pressure on t he ars grr?' 24?2 When a S 1%!3 numb r ops{gna'ilsq’lgle @egldemtttglefog:ygﬁlp Q%ka 2400 may be
i ncreased via on&®8 i’hi et 'sol e ch may conprise

a portion of theS%%W?W&Woﬁﬁﬁp%ﬁﬁﬁ?ﬁmgﬁﬂ%a“an¥%%qupsgﬁloua et pressure is
too high, the aream%étmbéWmWW@“FW%@Wm%@G“%ﬁHg?ﬁ@“ﬁﬁ@?ﬁﬁ“QOt

system during dispense. The system 2482 may also detect a dispense end point, or
substantially full dispense, in some embodiments. For example, the system 2482 may be
controlled to end dispense based on the number of signals emitted over a set period of
time, which again, in some embodiments may be set by the user. In further
embodiments, the gas source 2492 providing the inlet gas pressure may be regulated to
the desired pressure limit of the overpack 2484. In other embodiments, the alternative
pressure control system 2482 may also incorporate a venting mechanism, in the event that
if the inlet gas pressure becomes too high, the pressure may be suitably reduced.

[0255] In some cases, the size and associated weight of a liner, including metal
collapsible liners as described above, storing a significant volume of contents (such as
over 19L) can make it difficult for one or two people to lift the filled liner into a standard

pressure dispense vessel. Accordingly, in some embodiments, to make it generally easier
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60 2400 may be vented by one or nore venting sol enoids, for exanple, which
may conprise a portion of the control conponents 2406. A pressure sensor
posi ti onawsoi2a1ddseosannul ar space between the |iner 2486 &ad/ush@1ovsspack
2400 may determne if the dispensing end point has been reached, for
exanple, if the high inlet gas pressure limt has been reached, as

descri bed above, or by any other suitable nethod of determ ning when

di spensi ng should end. [0253]1n another enbodi nent, an alternative pressure
control system 2482 may be used, as shown in Figure 31C. In sone

enbodi nents, such an alternative pressure control system 2482 may be a
sinplified system 2482, that may in sone cases be a relatively | ower-cost

di spensi ng system A pressure switch or transducer 2488, for exanple, my
measure the liquid outlet pressure. A mcrocontroller 2490 nmay read the
sensor provided by the pressure switch or transducer 2488. If the liquid

outlet pressure is below a desired pressure, adshgqﬁh.na 1£e set to be
enitted, for exdffsriden b fecya ® BrFESHRRYE: YR8 tYPY0erT AG 0f the signal nay
act to increase lbad fo prfsete digase ipp bemyre vew i isysednly agdaly whi ch woul d

i ncrease the outgogtonel,iaCptidnd inFiges PULeulingl R ligedlhD2 intoahoriofedly myippedm 2482 nmay

noni tor the numbgk.aneios flSOMHRRGYy BaniGiogyIalis:s ik hedihankiduione enbodi ment ,
a dispense end pginf, or substantially full dispense, may be detected based
on the nunber of signals e {ttgp.ovegmaz§q&m%pg%ggmga,&kﬁﬁm In further
enbodi nents, the®H8s solPEE” 2485 B Vi di g the i nl et gas.pressure may be
regul ated to themﬁ%§ﬁ#@d“bﬁ§§§ﬂﬁ@“F?%WTa%Faﬁﬂémﬁvg?ﬁﬂgﬁm§%§4. I n ot her
enmbodi ment's, t herabut ersrhlsPveaypr e Sslmeed ob Fitfa] reys feif) DA8Y Yay al so

i ncorporate a ventidofgy pRGHaNi 18 Mme icnbolin@s.eviertnd asud fess¢d lney benl et gas
pressure beconesg,} 0 i@, «hdiorPhe S8 2 RRM 1Res gerrbilyaddlpyivie @duced. [ 0254] I n
anot her embodi rretget Hei }E ct)}g tra%&pgr?cra@%%é. Yn%tilﬁﬁr%é*%ﬂﬁ{o@m&i@,% E)t%gure&%&t BN 2482 may be
used as a pressur e 588' St Vi Cdg, 01; c())tféeasld%a%e that lgals’lwf%éllsrmrogelrssa{‘?lgerd%oea SySt ems. \Wen

the contents of H¥I°f W& °Ap B UrESehesa by punp |s?eqﬁfp g vacuum may be
created in the | bopersuiee RO PRI W6 QP BeedE="st €t "on" Ef eat ed by the

liner may make t e fpusvp. cdils pe s yoine 2497 hif ek P2y 4 &9 BT PRt ease the force

required to di spense:dhBoc ontibikSmefimtnlie: pleismeressa gselfiva penstedspr oceeds. Usi ng

the alternative pressit&nGMdidhiasyst emu2ddy @iessa: presvupe assi sts device

i n conjunction mﬁthngggg)ghﬁgggggdﬁgxmahj&mg&@@mg&égﬁmégbhg,proceed nor e
eftor

. . il .
qui ckly and wit h®{'éss , 1N some en?odlnqpps. DI I NG essur e- assi st ed
punp di spense th@“ﬂW%%W“ﬁﬁ?“%%TV§B§%mVé?t7%%?&j’%gmﬁka §§ radially, in
some enbodi ment s withsgg of gqperally the same height as, or of a slightly greafer height than the height o

a transport cart. The number of wheels or rollers that may be attached to a pressure
vessel or to a table, or cradle for holding a pressure vessel can vary from one wheel or
roller to any suitable number of wheels or rollers. Wheels may be comprised of any
known suitable material, such as, for instance, rubber, plastic, metal, or any suitable
material or combination of materials. Additionally, in embodiments where a horizontally
positioned pressure vessel has wheels or rollers, the pressure vessel may also include a
wheel break or breaks or stoppers so that once the pressure vessel has been moved to a
desired location, the pressure vessel may be generally safely and securely kept in that
position. This may be particularly important during the process of loading the liner into
the vessel. In such embodiments, there may be one or any other suitable number of
breaks positioned on the pressure vessel. Similarly, a wheel break or breaks may also be

added to the underside of a table, or cradle for holding a pressure vessel.
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exanpl e, as punp di spense proceeds and the contents of the liner are
nearing depletion, the liquid outlet pressure may drop bel ow a desired

val ue duewoapidostosexanpl e, stiction in the liner, etc. RETAISCHL/05F5580ME
enbodi nents, as the liner nears depletion, the force required to punp

di spense the remaining material may be greater. Typically, if the force is
not increased, the liquid outlet pressure will decrease and/or the dispense
flowrate nay be reduced. In sonme enbodi nents, accordingly, the liquid

outl et pressure may be nonitored and/or controlled during dispense. Simlar
to enbodi nents descri bed above, the liquid outlet pressure may be sensed by
an outlet pressure transducer 2412, for exanple. If the liquid outlet
pressure drops and/or drops below a set value, for exanple, a signal my be
emtted. The signal fromthe outlet pressure transducer 2412 may be read by
the controller 2410. In sone enbodi nents, the em ssion of a signal fromthe
outl et pressure transducer 2412 may cause_the SY%R%”E%&Q% to add
pressurized gas PHflo t he "ALPAF S HREe BaiaL R e 1 iNer 2486 and t he

over pack 2484, whiteh2stteapd Westiporrelien R nThe Henstoft gt 2901 e ™ p¥Fessure at whi ch
t he contents maychgisdbSspensed, uiba, gaomeang slresitllt macriges pombigptijnevel . | n ot her
enbodi nent s, i ns§eadiu@frnd S@6d2k MGhat 1 RurSliiNGhmBuigmalsuct hom tnlre out | et
pressure tranSdUCEre%ﬁ%éwm&ﬂ&m%¥§&§G%%é%&ﬁﬂﬁmg&&&ﬁ@ﬂ&%ﬁm@&@ssurized gas
into the SySt em Eé? en.a SQECi i etgthngrigggtrthegrfessﬁeivgslgleal)v&chhaﬁée been em ttEd,
for exanple, ovef™&pBEPYTES PerTod of time 'In sone emhodiments, a user
may program the syist enbdiggs te gse Bt gF ph&or B BEF Vdi°spénse, i ncl udi ng when
pressurized gas emyingas. fonempiutertaje 3116 ofthsdrangiys t8 FPdEYPHY “di%pense. The
system 2482 may akisonetgbeetactas 6apans eatend hdpoeat the drer 30bd¥izent i al |y ful

di spense, in song, Spbed] BBALS haFaY yR¥asRkay th@lia ysiemm48 may be
controlled to en‘gans%j)rgﬁr? Ql%l?dln?% %lge O(P&o&ela‘g smg%ferngﬁcluﬁhm&lst&cm tted over a
set peri od of ti A I C a;gal P’d' ! I:t‘lthsatolnc udeearttctgt(l?xg(jsgg&t&e tmngpl%’ set by t he
user. In further “EABFITHERTE: P HEGAS ‘Source 2492 proyviding the inlet gas
pressure may be Ryt aeesto el b BELTFRYY FRERYH BT t%m%égthe over pack
2484. |n other embodimeind distntelrbthadufeer M BT Peirppussyl #EBtt Bl syst em 2482
may al so i ncor ponat SoAink Qptebsitg vasch@ni eryupion switve mewieditde biekets i f t he i nl et
gas pressure becggg§&&ggﬂp&gnm_the pressure nmay be suitably reduced.

[0255] In some C&EE?B thqn o%lllerzee bc%ﬂgm,ﬁéga%ipa% ﬁgac%logﬂg b@(fonf@uréditd‘]er, i ncl udi ng
met al col | apsi bl I ner g as descriped ab Ordng, aastond ficant vol une

ove, sto
of contents (sucﬁmﬁﬁtHV@PmTéfflﬁﬁasnﬁﬁgtkfmﬁ?$f|£u1t for one or two people
to lift the fill e meee cnfre @ betigapapetp bl PaUEPE SEALE Vessel .
Accordingly, in soneyemiodicmentis or lod thepgrkebe dgachydbyrs rayedbly fd &jsbr 62 to
position the |ingLy W thbNheaaPloesaune T 8 penselinebselay ketoe lirsf gi d col | apsi bl e
l'iner may be | an%gﬁgnps[idir@%f?&%{rﬁspmMMenitlﬂﬁﬁsﬁMipﬂ%ﬁﬁﬁdﬂfde vessel while it
s substantially Bofi 20nfal Ly, POSI.IA 2060 mAS SHOWMA & gute 32, Loading
the liner 2502 intd’a hof'i zont al osltioned bressure,vessel 2504 may be
particularly advéﬁ?@@éﬁﬁ%”?%?”F?ﬁéf@mﬁbfﬁﬁW%‘ﬁﬁ?e tﬁhn about 19 L of
material . [0256] @eriesrsalksriped hgreip ola dims grreyae i hayrer AT aae’ 3°nori zont al |y
posi tioned pressutealyessedcodBOubrizogal tenetinystyorrfacechercty c2giog: 24t a | i ner 2502.
The hori zont al | y pesic b opeeipressune: vessatly R5@4dnmy. e darectist oni zed or
standard pressur e, Vesseh. dhah STRY mheahtiaantaliky positisened. | n some
embodi ment S, a hor,i ZO{IE,GJ t Qﬁe%esseygfg rv\e/\tgr%ﬁgrlbe thapﬁerﬁ)HIQ&grzzsggy@n a tabl e,
cradl e, or other SHFFACE 4t a“hei ght that (s generally conpatible with the
hei ght of a transpertelgaFRy 2808w FsEer i PurTher “e odi ments, the pressure
vessel 2504 nay bebinacedt et sths280 mey lgrumizg o SieREr ™ 8 Y Sce that has
wheel s or rollers affixed to a bottomgurface so as to pernmt a user to
easily nove the pressure vessel that is placed upon the table, cradle, etc.
closer to a liner 2502 that may or may not be positioned on a transport
cart 2506. In still other enbodi nents, a pressure vessel itself nay have
wheel s or rollers detachably or fixedly attached to it so as to allow the
pressure vessel 2504 to be easily noved about in a horizontal position. In
sone cases, the attached wheels may raise the pressure vessel to a height
relative to the ground that is generally conpatible with, i.e., of
generally the sane height as, or of a slightly greater height than the
hei ght of a transport cart. The nunber of wheels or rollers that may be
attached to a pressure vessel or to a table, or cradle for holding a
pressure vessel can vary fromone wheel or roller to any suitable nunber of
wheel s or rollers. Weels nay be conprised of any known suitable material,
such as, for instance, rubber, plastic, nmetal, or any suitable material or
conmbi nation of materials. Additionally, in enbodi ments where a horizontally
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63 [0257]A transport cart 2506 in sonme enbodi ments may include a |iner
transport surface 2510 and wheels or rollers 2508. The transport surface
2510 it seWbD 20my0sb@3conpri sed of nmetal, plastic, rubber, PGrAS3)11085580y ot her
suitable material, or conbination of materials. The surface 2510 may be
textured in sonme enbodi nents such that the liner may remain in position
when the transport cart 2506 is being noved. The texturing may also help to
mnimze the contact area with the inside of the pressure vessel, which
could restrict the ability of the user to load the Iiner into the pressure
vessel . In sone enbodi nents, for exanple, the surface 2510 of the transport
cart may have small raised circles thereupon to act as a gentle grip that
may hel p secure the liner 2502 during transport. It is recognized that any
type of texture may be applied to the surface of the transport cart,
including any type of geonetric shape or pattern, including for instance a

r andom pattern. %\z{;‘) d%i(r?er. neem}%g f!mgc%pn;[eés, tgnpt%;lsp In@&ilacggﬁo fda tb@&&i;slal{tﬁ@ .SUI’ face, t he
texturing nay no be"So great as to | ﬁggdoe omerogeela(%tl vely easily

user fri
movi ng or sl i di nf tHEERErETS 4TT6H§ ﬁ%“@@??f%%wdﬁﬁgtance of the surface
2510 of the trangperides ofae tranjoprt Wraged® 10ttt Py A4 2L HEPST [orfeP * 853 %i nto a pressure
vessel 2504. Thesestppardeyotbace iraysionet fde The wiek etfscs byeggport s, noveabl e
rails, etc. [0258Ldiim@bd\@hpenBQe R Saeridl h@h isahs pasid orsyrohace 2510 may be
configured to enhapce, tihe Slogabichidys of a l'iner 2502 across the transport

surface. For inst ance, tfl'lxl?rang l()IIE fagl(i:le aMVerﬁeelg%HJiL gﬁg &Qodmntpsgas5| ick and
smooth. In such BfBodi nent's: ™t e ?}ansport carL na ing;gde at | east one
g etx:ansé)a cart 250 {nay

lip or lock thatway Bergdt 4¥HaEIS G HEOESB! y "FIKed “0n” at™l east one end of
the transport cakate @5@8blc Fhier fheflpfsreanhd vheporgre| GerHeER? Keep the |iner
2502 from sl i di ngmgfdd ohy indve stitth@ABPRY fuchea fot ins@iOBbeh elrtid el pr ansport cart i s
bei ng noved. [ 025l RGerhionNSfvidiorstspant. surface 2510 may be general |y

shaped such that [o£6h]§ t 1 ANSPR! her S5 FAGE 902 6n TRYpRASE d¥icAGGMOdat es a ri gid
col | apSi bl e liner‘ é 02’ bS Chd at? teﬂg l(! ea%t%maqglsogglrgg)g”tégn’?\nl%itﬁb In sonme

enbodi ment s, t he"¥rAREPoF T Suf face 2510 may . be general Iy curved across the
hori zont al IengtﬁmﬁﬁwﬁﬁﬁméﬁWWQ%eQWi%@P%BVM§F81?Tﬁﬁmgc%?aéléilike surface
for a substanti aloliys 26@mdhe thnfpirrrat mpyaldyehesattit dieyrepB St PIVBHEY upon. The
degree of curvat wh@el@tasilyNeartiEsasrsp Gird or gtighf ddhe lima3f0dy dhytrapsprrigicomrmodat e | i ners
of different siZzepesmdye QlatBlansRNRO BNt ot degheepafuccusvat ure may be
such that liners,gf NSt ShZ85:RYwRS SUBRLAAL @kd e palelisand securely
positioned on the transgort Cartr?%PQhﬂEQCQEP%&h&ﬂgﬂghﬂﬁﬁ5§e the transport
surface 2510 may "Hd°EHEBHY F6E"¥Y Fener Aty Tit a.s ecif|C 64 shaped
liner. In yet oth@ﬁméh%%ﬁ%ﬁﬁﬁ?@ﬁWﬁﬁ@FFFHﬁ?SﬂF?h?ﬁP?Qﬁﬁmﬁgfb may be
substantial |y f| albngviie trimsporeduditcd 3766 of thp marsresigered e fad e the piFsisc®! posi ti oned

al ong the verti cados disbasace of each of the sides of the transport surface
2510 that may act as bunpers to keep a liner 2502 securely and safely

pOSi tioned on t h%onttall’ngfnsd}golrigerf((;‘i'ig qai ang's'Bot-tll—Qe rai sed surfaces, burrper S, or
or any ot her suif%# e mat BFRr ™I B BT At I"on " of “hat or i al s,

disclosure may be used as alternatives to, or replacements for, simple rigid-wall
containers, such as those made of glass. As discussed above, such rigid-wall containers
can introduce air-liquid interfaces when pressure-dispensing the liquid. This increase in
pressure can cause gas to dissolve into the retained liquid, such as photoresist, in the

container and can lead to undesired particle and bubble generation in the liquids in the
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[0260] The transport cart may al so have wheels 2508 in sone enbodi nents so
as to allow for generally easy novenent of the transport cart. The
transpor twoant2/@5®8 rmay have any suitabl e nunber of whe@C3/Ustan/oessaspl e, 3
wheel s or nore. The wheels may be conprised of any known suitable mat erial
such as, for instance, rubber, plastic, netal, or any suitable material or’
conbi nation of materials. [0261]In use, the |iner 2502 may be shipped on a
transport cart, or alternately a liner 2502 may be placed, either manually
or by autonation, on a transport cart when the liner arrives at its
destination. Once the liner is placed on the transport cart 2506, the
rollers 2508 on the transport cart nay allow the cart with the Ii,ner to be
noved about relatively easily, regardless of the size or weight of the
l'iner 2502. The transport cart 2506 may be used to transport the |iner 2502
gﬁbgd:‘l%l tzont _alt Ihy posi ti glned pressure vessel 2504. Alternately, in

nts with a noveabl e pressure vessel, the pr
transported to téfenerghsprreeart o e FYREFEFE Ogeéar t%‘)%gm&h?rha\{?ﬁze: ogggdbfi ner
may be posi ti onehogenenddrhdyinddide tooenheratphitnte “Pie¥stir e vessel such that
the liner may beostii d aheagnetyhie oteransgper.tshogu inf e 32506 0P he transport
Ef’irt 2506 and i NfQh{lg HoNLSS UrBiMAS 5iRlos2BOA, fpincidi s pen®eof t€ont ai ner and/ or
iner for Repl aC'p@%pi%ﬁE%gﬁ%}sJ £58es. 1IR264] dr Be firbdighy QL srents, |iners and

| i ner - based systtéms resent di.sclosur.e i
: scl. . e us s alter
to, or replacemetdf 8?%‘“”“%‘1? 7 ] té%er ‘fomf)a}il?ev\‘ﬁﬁlem%gn ﬁgs}{xr)]tpe b ?gcc% as tﬁog 2t 'mYﬁZ

of glass. As di s¥liwelt sabivehe BueH" T e WrT *Cont tge:f’()rsﬁétah F &8N i ntroduce
ai r-1iquid interéfratesscdfenstampr s P86 vy spesrred o de FHEOP I8 Y °Thi s i ncrease in
pressure can Cau&ehigas of G 1hie:B®@| \0Be énthidinetthea rap @GR Ad ey fequisd, such as
phOt or ef‘s' st ! n lterhﬁr_algg@toal‘dﬂs@rcalaiggm\ﬁlam FibﬁaﬁB.t Suciunge sipreed nf3abet icle and bubbl e
generation in t hseuita lle %}’I dscg v§1th Iglra-llss EOQ@ reﬁéement systems, or with any other suitable system.

In another embodiment, liner 2600 may include a connector 2620 of the type typically

used with glass bottles, as is shown in Figure 33C and as disclosed in U.S. Pat. Appl. No.

61/299,427, titled “Closure/Connector for Dispense Containers,” which was filed on

January 29, 2010, the contents of which is hereby incorporated by reference in its

entirety. Liner 2600 may be an advantageous alternative for a glass bottle for all of the

reasons already discussed, in addition to the fact that liner 2600 may be compatible with

existing glass bottle equipment, such as the connector 2620. The connector 2620 may

also be used with any of the other embodiments of liners disclosed herein, in some

embodiments. The liner 2600 may be used in some embodiments as a stand-alone self-

supporting liner, while in other embodiments, the liner 2600 may be used with an

overpack.

[0264] In yet another embodiment, shown in Figure 33D and E, the liner 2630

may include a misconnect prevention closure 2640 as well as a misconnect prevention

comnector 2650. The misconnect prevention closure 2640 and misconnect prevention

connector 2650, in some embodiments, may be configured such that they are compatible

with the NOWPak® dispense system, such as that disclosed in U.S. Pat. Appl. No.

11/915,996, titled “Fluid Storage and Dispensing Systems and Processes,” which was

filed June 5, 2006, the contents of which are hereby incorporated by reference in their

entirety herein. Samples of the misconnect prevention connector 2650 may be that of

ATMI of Danbury, Connecticut, or those disclosed in U.S. Patent No. 5,875,921, titled
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di spense train. Additionally, such containers can have increased overall
cost when all factors are considered, including the cost of ownership,

shi ppi ng,weaniZisrivag, etc. [0263] Accordingly, in one enpodiuseer/05380wWwn in
Figure 33A, a liner 2600, according to the various enbodi ments discl osed
herein, may include a cap 2606 of the type typically used with gl ass
bottles. The nouth of the liner 2600 nay be threaded, or otherw se
configured, so as to be conpatible with existing glass bottle caps. The cap
2606 may be secured on the liner 2600 after filling the |iner 2600, but
before the contents are di spensed; for instance, the cap 2606 nay be
secured on the liner 2600 during storage or shipnent of the |iner 2600. One
enbodi ment of a cap 2672 that may serve as a tenporary cap or "dust" cap is
shown in Figure 33B. Such a dust cap 2672 may be suitable for use with

gl ass bottle replacenment systens, or with any other suitable system In
anot her enbodi nent, |iner 2600 may i ncl ude n 0 of the type
typical |y used wi-ebd graetPiggpieSEem viSepe 51’1‘% Nﬁrc}lp%g(% Pa%gﬁ%c and as

di scl osed in U. w0158, tilsgplavid Resmicg Dispogiing ppm with 12| ke C‘”‘@IRO‘@J?re/Connect or for
Di spense Cont ai N@nsting Whitr@kr Qvasealfth Ihebloperitdamraerispue® Gouard 38 @000t he cont ent s of
whi ch is hereby jg8eanPahalieondysiRbenQReaned 10 2006;3).2PHehglliysionLi ner 2600 may
be an advant age%'sso?shés‘%{ Qé%tohwobir% 2@6; gIldQJSSSPaQQLtAEILh@an(an\ro @kl 1@f the reasons
alr eady di SCUSSE ' 5097nea h (%f wqui is a'eretoy &co%'(’)ratld bgqgferg(g(?rpltsrmy be

conpatible with 839|°§tj?“ﬁaa G1ads ment, such as the connector
2620. The connectry-2E20! ﬁwergﬂmg‘tﬂl% "u‘§‘é°8f‘“ PREEHY BT BE Bt her embodi ment s
of liners di scl osededveh einghed WWO@@WDMQ)HFWWI@““@H‘@ PPhEEY2600 may be used
in some enbodi NeftSsuBSle @ecBdniai Gk-cahta@n sfehefharssupho may wgsell forverent whil e i n ot her
enbodi ments, the Jséo&@:(lonmg:n deynna%r usad wWiddendfinemesfpaek .sndp0264] I n yet

anot her _enbodi nent, . s \M;ledlhé;]em LG QAR dneFvitn b Bnebibr Y incR&30 may include a

ni sconnect prevention closure 264 el | as a n10§§1g)epghglgﬂn prevention
connect or 2650. T‘f?@le"l’ﬁr%iﬁ‘ﬁwgd‘fcg‘?”% g?letthbetnd ) Miﬁﬁnst and em sconnect

prevention connetfsy 2650 St“‘ibhpr%bérreThél‘Pﬁﬁ?ﬂ‘}e‘i‘rélﬁsﬂl? 26 e EORTI gured such t hat

they are conpat i bhweniv corinectoriesoN@Pare! 1) 2l of presprdi mgfx}ss?f e igleith as t hat
di scl osed i n U. Spedat.sondRpbodimMe. 14 dhed dBod@Gs. tteiptckagide SyfmgiotitheSt or age and
Di spensing Syste ser@ﬁlglo&c%ﬁ§§ﬁ§ or pe b Br @S tofs lof Biecddimechlmsm?006, t he

contents of whic aire u ot Q[f-e) tpg q;arﬁ :plyn En@/tleﬁsﬁeﬂsg@ystbrﬂ ttheir entiret Yy
herei n. Sanpl es S P he Fﬁdgc l?fngoct rrgréve Lon, conneé% I;Iadggadgy may be that of
S

h:
ATM of Danbury, SC6RHEEPTEUte CO’SIFCtOfSH’(r)?én A Gsec ip US Patent No.
5 875 921 tit] edit®s material, whlch in some cases may depend on 1ts use and the connectors of

connection mechanisms may be sterile, aseptic, etc. In still further embodiments, the
connectors or connection mechanisms may be configured for applications that involve
recirculation of the contents of the packaging systems.

[0265] In some embodiments, a connector may be used with a glass bottle
replacement system, or any other suitable system for pressure dispense. In some
embodiments, as may be seen in Figure 33F, a connector 2660 may be configured to
remove headspace in order to minimize gas dissolution into the contents of the container.
Further, in some embodiments the stubby probe may be a relatively short probe 2668 but
in some cases the probe 2668 may have a relatively larger diameter flow passage than
traditional probes, such as up to but not limited to about a 1 inch diameter or more. The
connector 2660 may improve utilization and allow for high pressure dispense of, for

example, up to about but not limited to 100 kPa drive pressure, in some embodiments.
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"Liquid Chem cal Dispensing Systemwth Sensor,"” issued March 2, 199; U S
Patent No. 6,015,068, titled "Liquid Chem cal Dispensing Systemw th a Key
Code Ri ngwbap120smivect i ng the Proper Chem cal to the Proper/uAceiaobissnt , "

i ssued January 18, 2000; U.S. Patent Application No. 60/813,083 filed on
June 13, 2006; U.S. Patent Application No. 60/829,623 filed on COctober 16,
2006; and U.S. Patent Application No. 60/887,194 filed on January 30, 2007,
each of which is hereby incorporated by reference in its entirety. In stil
anot her enbodi ment, a m sconnect prevention connector nmay be provided with
punched key codes, RFID (Radio Frequency ldentification) chips, or any

ot her suitable nmechani smor conbinati on of nechanisns that may be used to
prevent m sconnection between a connector and the various enbodi nents of

i ners and/or overpacks descri bed herein. Another enbodinent of liner with
a connector may include a connector that does not include a di p tube that
extends into to the container, sonetines rqg to as a "st ubby probe."
The m sconnect cPB8ure FBHH<ARETT FE™ n@&%ﬁh@%tmp“mwnﬂfe “onnect or 2650
may be used wi t hotaryitalsfsysteh @asdrphydsherpeprees’ adtusttarﬁewema’°§°étg&§é’ét herein, in sone
enbodi nents. | n @idaeE copmiyed ndenitngck inteh @68 acrhea by srrg indiegt s Yo t he present

di scl osure may ihgtottde,theaﬁldepethmntr filkS@, 10 hecCiBRNEEL oy Sen@dlly GoRRect i on

mechani sms tradi tf?aﬂlg!:r oM SR qf F Qe QhRBS D Hed tha® bSb@:AYSih §k @NSPOr t at i on,

and/ Or dl Spense S 11l or aispense S. lr%§ 1118, p&d/&‘q{ﬁgglp$zggrs Or ConneCt I On
mechani sms may bexhﬁﬁmgﬂt dﬁ Sﬁm?ﬂgfmwggl rfa% omMe cases may

ichin s
depend on its us%@e%ﬁﬂgtﬁ%méﬁﬁﬁﬁggﬁﬁ?eSpmﬁﬁﬁh%yPmmpmwm%ﬁﬂh I’sns may be
sterile, asepti chuletlmitcd pangplpstid or pappipaiesror Biaviso st ee PHe™EBnnect or s or
connecti on nechasi.sam By berc onhd igur et fioreempplsivedt fitdnde f"rat i nvol ve
recircul ati on of zt.he reQRtpRNEEsOfucrtiihepaGik aghcngerys g Hr@R65] | N sonme
enbodi ment s, a C%ﬂﬁﬁ&ﬁt%xom o€ ubia hlhia ghass bottle repl acement

system or any ofher su it10R to vantage r?r%?%@cog!ll&g%glﬁ(ﬁd In some
embodi ments, as W& be ?ﬁgt tﬁ%gwﬁ gégﬁRm B onnactor. 266 may be

configured to reﬁﬁve”h@aﬂ§ﬁ§5@”Sﬁmﬁ%ﬂ@WwT@“ﬁ?ﬂ?ﬁ??“mwmmmﬁ gsolutlon into
the contents of tileceaigmtsaberese sufgortdngs redpify %éhﬁmeﬁﬁﬂﬂﬂﬁéﬁté’the st ubby
probe may be a rgb@imbadelhyir BINGLL Apadies, iR GEE: dobddiniers. sdivessda®es t he probe 2668
may have a reIathMemMmga@ge%mggamq@e{mhbmmupaasagam&hanrmm@dlt|onal pr obes,

such as Up to bUtre tgrgnned trn dst glgmt\é) th@‘poqgltqer Qt) I:Javé enﬁett)tengfl %ﬁ%&&fem@l@d nore. The
connect or 2660 nh and ﬂmsmmniﬁﬁﬁh& mngessure di spense

of, for exanple, ® gl “PSwaHSHPmBﬁ‘“mmthnﬁ$? Pa drive pressure, in

some enbodlnentsbmeqhmFQEBBTEWﬁ@h1B%§éﬂ*§?§?%ﬁﬁmp W“S§°mmm?h a glass bottle
repl acement syst emics.Qeergmyendtiden faulatiab Haengsyitreata HEYS PHETEHe one or nore of
a dust cap or teppotrRsy a@afizesOsuand N\ONar etieRNA vavegovalr 2§82, and/ or a neck
insert 2684, as DEHEBN bR Wk IMER A3 EmmiM am pashddkonede n the inside of
the liner fitmen aeraJL‘efor neck. 'bﬁ%ﬁhﬁmtéﬁ%aﬁgs}’pa%n;%ry@rtttayes dgerease the dianeter

of the neck of t i'ner Lner may be mgg%tble wi th one or
more exi sting flﬁW*%F“ﬂﬁgﬁéﬁgemgh memggﬁ fF WHQX]J%Q&I) a smal | er and/ or

different size o@ﬁ§ﬁaﬁe5dﬂ@h@%gmm$h@“ﬁeﬁko?h?€?fp?%gﬂaﬁh e conprised of
any suitable natemmakMcguehwegnwhﬂtmmmwn4W%¢¢e@dﬁﬁwaﬁ?”b %$tic or

conbi nati on of pha&st ipGsuwh T8 epareaKichaAIREhibrind 684 Way shigsl giteddinguch t hat t he
exterior of the '1&8&%&%@%&&%&&@&@5@& Y prfag g o1af b fis finmoutntee | i ner fitnent,
for exarrpl e, and al S({) flle w1t3 )he des1 d gongltsl ﬂlte @Jn!zugé; mgffhavt: Q‘%xﬂaﬁ&l@fzg h£684 may al | ow

for any desirabl &7 di spense equ to conpatibly fit therein.
[0267] I n addltloﬁ“WﬁWFh%Wﬂtgaﬂvaﬁ 38@¥mdq‘hB£EFMWIP Qdﬂp qpcontalners

nenti oned above, ghﬁ‘ehﬁmamﬁomwéﬂdﬁéwﬂymahﬁ“§Bh?1%WYV“F%%W%T%lent to
transport enpty conventional rigid-walgg containers because such containers
require a specific anount of area to accommodate their full size.
Accordingly, in further enbodi ments, as discussed above and illustrated,
for exanple, in Figures 18A-23B, a |liner or container may include
predeterm ned folds, allowi ng the container to have a flattened and
predeterm ned col | apsed state for shipping and storing when enpty. Thus,
prior to filling, for exanple but not limted to, wwth ultrapure |iquids,
such as acids, solvents, bases, photoresists, slurries, detergents and

cl eaning fornul ati ons, dopants, inorganic, organic, netal organic and TEGCS,
and bi ol ogi cal solutions, DNA and RNA sol vents and reagents,
pharmaceutical s, hazardous waste, radioactive chem cals, and nanomateri al s,
or other materials, for exanple but not limted to coatings, paints,

pol yur et hanes, food, soft drinks, cooking oils, agrochem cals, industrial
chem cals, cosnetic chem cals, petroleumand |ubricants, adhesives,
sealants health and or al hyglene products, and t0|Ietry products etc the
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68 existing punp di spense or pressure dispense systens presently using
glass wall containers. In sone enbodinents, in addition to the

pr edet er woed1dwies, the container may i nclude one or mMPCE/USTIRIONTSSS
structures, such as dinples, folds, indents, protrusions, or the |ike, that
may be strategically |ocated on the contai ner such that once the container
i s expanded, the |ocking structures provide support or assistance for
substantially naintaining the container in an expanded state.

[ 0268] Cont ai ners described in this section may be nmade by any net hod
described within the disclosure, including: blow nolding, co-blow nolding,
stretch bl ow nol ding, injection or extrusion blow nolding, or any other

met hod or conbination of nmethods. Simlarly, such a container may be made
fromany of the suitable materials discussed above, such as but not limted
to PEN, PET, or PBN, or any suitable m xtures or copolyners thereof, and
may exhi bit any of the advantageous Er ogerti es dniﬂS%slilSS%gS herein. Al so, such
cont ai ner may beiy PEW FRBFe tHFRR SR 35 He ke hed dbove, and may

general |y be’ t hi ekimmdnpingerpodiprai drridign s sTireing 'Y et or elimnate

t he occurrence Ofaypiliti ol @Snorcllakigddictrbsonch bolinplk folg indg's meekof-ess space during
transportati on agd.stMhages. stRecaRadionentSiofut onbai trepsindi scl osed herein
nmay subst anti al l)}r’ )%yn(a%ddthp qo%‘é%gﬁmres\’\éuvﬁb sdp&)rt%%ssigjm&aﬂlv atktags of sone
conventional rigi d- wal | cont ai ners asich as glass wall containers. Further,
the enbodi nents BFEBAPLTHEFS APSeT0sed her ei may performpbetter, and in
sone cases subst B8l al | ot &yerive H‘hﬂ“sg“fec&‘%lsm%oqtetr’i’aees‘yd?JnFimﬁ “transport, e.g.,
embodi nent's of t deriled maingre gifcloputyanchyfives Byt moling ¢ Ul e £iD¥ uch nore

resi stant and i NmS@REnGaReSx@Rbi el poldnasi st o edledgecomtitiptverls of the present
di scl osure may a},§QDSinki RN EHE A tduinS Rttt e pEef of BSuoppesed t o gl ass,

maki ng thg i nﬁr a?m?szed Ihe s&f. %%ﬁ‘t'ﬁ%}t_hgﬂte&%'P@I%@E@orb’_ﬁﬁ,toﬁarny s%%bl@a&ﬁres\l\li t hst and shock
associ ated with, tor exanple, shipping. e . SroRficd 18R esent

di scl osure may al’rs°8°°ll?5‘8€rscf{é£g"i’fgﬁ‘éﬁlayt%Rbﬁé‘sSOfW%%ilg&?l{e%)td%b 'Ighgl \E}iari ous

enbodi ment's of chrinai e eRRE DR A AP HHEY® & @€ ST ardi ng and used

al one, such as f encraige thivk trid rigdmpet spyergls rdyet gifae Gt wEY<Be used in

conmbi nati on Wi t hpiaRled HRBPRACK jakiRue MucaBss frate duigsrappothionetwes ® di spense
systems. [0269] | p ¥&hend WebGEs SRMQMIOE AbySbst@Salvinbill biesgdvsicissed with regard
to Figures 34A-45C .a |1ner and,QUernask. ay sham-mey: ke desugned to be a
repl acenent for con_venatl nal ri (gi d- wal [ gsodrigglasgd@lerg@maymmmr, be specifically
desi gned to be a°F@pIratEHEAY “FOr ConVEnt | onal gl'ass wal | ‘containers, or

gl ass bottles. Aecondpgisys SAEEhoUFer HropfRgypogTs during trensport €.

embodiments of the liners of the present disclosure can be much more resistant and in

some cases entirely resist breakage. Liners of the present disclosure may also be
inherently shatter-proof, as opposed to glass, making the liners of the present disclosure
better able to withstand shock associated with, for example, shipping. The liners of the
present disclosure may also be designed to pass UN/DOT fests. The various
embodiments of containers described herein may be free-standing and used alone, such as
for use with pump dispense systems, or may be used in combination with an overpack,
such as for use with pressure dispense systems.

[0269] In yet further embodiments, as will be discussed with regard to Figures
34A-45C, a liner and overpack system may be designed to be a replacement for
conventional rigid-wall containers, and may be specifically designed to be a replacement

for conventional glass wall containers, or glass bottles. Accordingly, as shown in Figure
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69 34A, one enbodinent of a |iner and overpack system 4300 as di scl osed
herein may be designed to substantially match one or nore of the height,

di anet er ,wandizshesae of a conventional rigid-wall contaPEEUS260085588 a

gl ass wall container, or glass bottle 4302. Thus, such liner and overpack
system 4300 nmay be generally easily conpatible with existing glass bottle
equi pnent and di spensing systens, allowing end users to generally easily
replace their glass bottles with the various enbodi nents of |iner and

over pack systens descri bed herein. [0270] As shown in Figure 34B, system
4300 may include a |iner 4304 and an overpack 4306. The |iner 4304 may be
any suitable liner, such as any of those described in the present
application, or any other suitable liner, such as a pillowtype liner. The
| i ner 4304 may include a neck portion 4308, which nmay have a threaded
portion 4310 for receiving a cap 4312. Wile illustrated wth threaded
portion 4310, it is recognized that an% suit&blg Foppeg%é n nmechani sm may
be used, such as*bute HETPYE phetiegf 8 PEhEPTFPE = BRYEhET " Connection, friction
fit, etc. The calrieadIPummyiellyenaeh st oriorgbes shtdimmieet YHE €éal with neck
portion 4308 of dRetidnilfgi-wA30dkincrHoweyeglsss vatl cataheror dmbletle A8ht s, t he neck
portion 4308 maymheq.Gans:i.gukedusueh ddaky & coavent onglilidbett | e cap 4314,
such as those ty icallalssy t%gprPMlttmr& dg}lyegsﬁl 8 Q&Is,tallcﬁﬁlg _eMrs Q%enlel@@dy as

isting g

ol
illustrated in Figurée 34A and C. [ 0271] S ..shewn. LM, EFl.auls,.24C however, a
cap 4320 accordi%%yF8“3W8ﬁﬁﬁgmé%ﬁ%%fﬁ%ﬁ?l6§m¥‘% present ﬁ?sclosure may

provi de nore prov¥et s8R traditional caps such as that shown in Figure
34A and C. As nulyz7hle seévshovintieFigy BB Saor Spowr Flfe EIHURE 8U¢ i s secured to
the liner fitnmendvefhddos. thdlinet 80400 bes®curEdind. ol ey oftregeiekedneck 4344. In
contrast, the cap4330: SHRWO., bitnFitgUtiRnSMhE, L& sepived ho. OF may at | east
cover both the lﬂ@ﬁ%m&itQﬁﬂkné§§%mﬁﬁﬁﬂ@&hkﬁﬂ§£m@w&@hkbﬁnuﬁ& t he over pack

i

neck 4334. The additional. coyerage provide R 433008y advant ageously
shield the conteﬁ?gm%?mfﬁg'3¥%§$%@?BW$%F%W&QR%39&t g%t}gg reduce the risk

; reve

of envi r onnent al appiitle Groeecion fehqiy "PHE “E ﬁfﬁﬁﬁgxgﬁmfﬁélf?hér; and/ or may

provi de secondar yycantaiimeirton fietra liserthé meus caI3nE Ry e “Yecured to and/ or

cover both the | ine&fndidbamati ot tlaa@vempack othdr pmbgdiyerats. tersekdi nent s.

[0272] As shown ip Fi G 6y B4Eiedd s SERO@IEBAT. cart 8, Oerpack 4356 may be a

uni tary componen Ficam\s,\c?\v{/i ::glasslb()@tlesgg‘lg%guseﬁ,napfﬁglra%@ﬂ%éurqﬁ‘b%d@.ver paCk 4306 may
g’inter

i ncl ude one or nB onnectin rtions, J sty afed i n Figure 34B,
an over pack 43061°FdY inéfﬂﬂ@‘ﬁlﬁ%?ggﬁg%%?%fﬁﬁAQ%bﬁ gné éltqp portion 4404,

whi ch may i nt er c orbpdesht ofhg Wse@trp?éclosure may provide more protection than tray itional cap:
such as that shown in Figure 34A and C. As may be seen, the cap 4340 shown in Figure

34C is secured to the liner fitment 4342, but is not secured to the overpack neck 4344, In
contrast, the cap 4330 shown in Figure 34D is secured to or may at least cover both the
liner fitment 4332 and at least a portion of the overpack neck 4334. The additional
coverage provided by cap 4330 may advantageously shield the contents of the liner from
light; may prevent or reduce the risk of environmental moisture entering the contents of
the liner; and/or may provide secondary containment because the cap 4330 may be
secured to and/or cover both the liner fitment and the overpack, in some embodiments.

[0272] As shown in Figure 34E, in one embodiment, the overpack 4356 may be a
unitary component. However, in other embodiments, the overpack 4306 may include one
or more interconnecting portions. As illustrated in Figure 34B, an overpack 4306 may

include a bottom portion 4402 and a top portion 4404, which may interconnect with one
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70 another by interconnecting nmechani smor neans 4406. In sonme enbodi nents
i nt erconnecti ng nechani sm 4406 nay be a snap-fit connection 4408, such as
shown i n Wogor#s1®34B and 36A. However, it i s recogni zed PCRAS2@NP53568 t abl e

i nterconnecti ng nechani sm may be used, such as but not limted to,

t hr eadi ng, bayonet connection, friction fit, etc. In sonme enbodi nents,
shown in both Figure 34B and 35, the overpack 4306 may i ncl ude alignnent
means 4410, which may assist in the correct alignment of the bottom portion
4402 with the top portion 4404. In one enbodi ment, the alignnment nmeans 4410
may include a tab on the bottom portion 4402 and a correspondi ng notch on
the top portion 4404 for receiving the tab, or vice versa. It is

recogni zed, however, that any other suitable nmechanismfor assisting

al i gnnment of the bottom 4402 and top 4404 portions may be used. Wile
illustrated with two interconnecting portions and as fully surrounding the
| i ner 4304, the overpack 4306 may alter natlvely conprise a sl eeve, such as
the sl eeve previds Y dé‘:%‘}“TcH’éana"t‘sFi‘ Pefarelite” (b Er JUFE™4A, or may have
openi ngs i n the iskrepenegipd theghanisyf4fgnay by aghpprt Cﬁﬁect&\?é‘%é‘(‘fgagﬁﬁ‘%}nl al . These

al ternative enbodiureMBSndTe. MDVee it ksateyenizd tysed swwbtehntgamprtidi spense syst ens,
where gas or fl uj,@hREESSUE SchlNRen: dohmmieverpadlk, 4306 candihi ner 4304 is not

I’eCIUI red to di Sp%calon fit, ebeln%% g&&i%engfshowg b!)dl A& 34¥¥Rd 13208 cb@paé‘keen in Fi gure
34B, a liner-base stem Lise liGnGRRS and/ or

op
cl osures and/or €% l‘“é“d§§l§ tl“i“é’%“ﬁﬂ uch méhg(cang})l es are discussed
el sewhere her ei nthe tsiam mgr $RATYHEORPHE Y- Fé’besemb‘)&ﬂ?‘ft e A}58™ "t enpor ary caps,
connect or s, neckmiamIep ey, incldrdiabpn teesetion peyiopidhasd » cSremndg OBt ¢ ngs, for
exanpl e. [0273] | e GO oreNdGE bRt B¢ taiamdicpaisd iltdurtcaanizag, hpwpvas it ens usi ng
conventional gl a&%&@h&%mm@m tof RBiSYBIeMm 4 30 Quammyiod Achiude a protective
cap sl eeve 4602, o?mns may euse!l nWIl:le St vﬁl@f&o ﬁl{ggongézcmg Miogtananﬂllyhel p bl ock

ul travi ol et (U\/) | ght rom e Ih m ernatively comptis Qgevé Rﬁq contents
therein once the®™ e b gy gdwerpg’g%toF ar {t i the c% eaal the protective

cap sl eeve 4602 ey sitses peyprrredoreayd Vi refeprae 8v§?‘"plé‘é K™ %3 e"t‘iemn%?g any suitabl e
connecti on mechant sawalsuc iy tasve budverprgt majeiiay] Theselalterertivee N ERAF Y, snap-fit,
bayonet connecti Qfte ik} beGiell O plriptdispedt Gstembsingpeirees o868 rshrisvant her cap 5400
that may be used oJe‘?aCQM@Jﬂ&‘%J M @Bh@lditemms&mse whioghisioshdrascri bed in further
detail wth r espren_%y ¢ seen in ngurr'&B a iner- b% Q%Zte m;l;hiﬁo éoln&ggoné"g?%e d overpack 4306

may each be nmade sul t L a S §eed above, such
as but not I|mté‘tﬁl/"‘tCBS“I?'EEN"/"r E"i‘easif?lbh?fé% S%Cha m%{les eqtssmblﬁds ﬁ!rs‘ﬁﬁxtures or

copol yners t her eddein, Wiehy tnFI%iﬂﬂ?S‘FfiﬁaPStdhgécaﬂ’% “’r’i‘@?ra%‘f%éforﬁ??ﬂf 8F  BYEr pack 71 4306
may i nclude one efdonetig mds, bitackinggogyaget 0 prevent the passage of UV |ight
to the contents @krsfhe lii REE embloMRN,Ehd paititul80 By Cas edyg cintentivey not  be
desirabl e that the |iRe % é@sQ?émQ%E%lnﬂlu@aﬁaMeJateQ@deagéoiyeeshaﬁmcont am nation

fromthe dye to ch £ ohid RSB RGGH reacddUS sink N SOME
enbodi nents, onl tplgfrﬁg&ov‘?ﬂ i ﬁf})gogﬂ #PQW ép )%L%ﬂar told}éc @Bﬁk i,ng dye, thereby
reducing or eli m4??éla‘idﬁ?j “f’rFFétS Ithf’rF%‘éP’lc‘}'u%e 'of "con ion to the contents of

the liner. This maytiveasiver KOF mady stegtya° @‘E/‘é(Frpaé“oﬁQFé‘ﬁl‘% Bt i gi d- wal |
cont ai ners, such casecih assaidot tdless bavmetr Enited/top [herediiiengiardire%yorfy result in
contani nati on of SohBriok GMtiANT, Stc. Of igitcli6n mentaaitBens 10 BR2¥E bt medsome enbodi ment s,

moi sture-resist aQﬂernQJve Mdﬁ[eﬁts{ @rﬁéh %E%Bed QrfLQtpee&e{ail ®ith re@@cect @ Figure 43.
[0274] The liner 4304 and overpack 4306 may each be made from any of the
suitable materials discussed above, such as but not limited to PEN, PET, or PBN, or any

suitable mixtures or copolymers thereof. Additionally, the liner 4304 and/or overpack
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i ner may be, or may al so be enhanced. For exanple, the noisture or water
permeation properties of a PEN |liner that may be used as a glass bottle
repl acemawo,2of2s1@ganpl e, nay be i nproved. Wil e a PEN IPCRAIS2013/055558
specifically discussed, it will be understood that the noisture or water
perneation properties of liners conprised of other materials, for exanple,
but not limted to PET, PBN or any other suitable material or conbination
of materials may al so be inproved in a simlar way. |Inproving the

noi sture-resi stant or water-resistant properties of a liner may

advant ageously reduce or substantially elimnate the ability of noisture or
water to seep into the contents of the liner through the liner walls. As
has been di scussed in detail herein, nmany materials nust renain
substantially pure and uncontam nated. Therefore, reducing or elimnating
the risk of contam nation fromany source, including noisture or water, can
be advant ageous. | ncreased noisture or water %m star}twp?1 h(?pertl es may be
particul arly usePtme Bruig o iy YSlPTEE Benabert af €2%slich as, for exanpl e but
not limted to, ot efdiedter IWW"@H“??ﬁi/caﬁ%“d’éysf@trbisBeélﬁbl%f%a‘ﬁ“?ﬂbstant| ally dry
mat eri al that measoseasdid yUbieeonglycoe rhambaiatied haidiclp tberentippfitisduct i on of even
a smal |l amount  Ofnel¥RY @dubl MTus G soddBiBEimenfsQRYY B dvipaorieoserbodion®Nt , a | i ner may
be coated with aleIEJE edl;,é %Lreb‘%,héa&cmgamﬁmg ttlehﬁ%elma bi do¥an@ftioh Ranel i ner to resist

the movement of o, QUL 5L A& Qf M‘o@l A&H i nto the
interior of the ‘f‘mtené Bt b, Wasdma% bﬁgné)teer “above, any. sul nkl coati ng

bl e
material may be PRy Eh BEaT e aRE P Plating FE rﬁg%n °°|“—‘?)“Fnaué’>?%frrpl e, alum num
silica, silica-ahwmtmafhgpontgippp- ot her suitable nmaterial or conbination of
mat eri al s may bepwrsed t o sinRehi@disesinhsurrsiishier @lcopsiswd prenertise&i st ance of the
l'iner. The enhangi.ngy hoy &hy 86 bleRdlotdn Gor BRYpIDA: Ofisnanpywstictedse thi ckness and
may be depOSI ted Onr?leg oitah%NQh(e; %gt mQJbe%éég Isaa%ﬁss @(fttle riﬂﬁcellxdmn%f exbﬂ{)le for 72

exanpl e, vacuum tec u I§e el eeCl LOPRRS ( ;Sgog) R, Pl asma
di scharge, vacuufi*ey3po¥ gts“llhén Ut 't er Ely‘P 9% %Q&B& gtgtzsrra enhanced

deposi tion tec hntha‘ﬂ‘é%‘“e & HEH pﬁ%eatl"i‘ EfEﬁe’Bes H&"‘?r?)?"mﬂég ? 518 i
post-treat ment, eoemmnint ot eted 1 PHTE B cpany efbch it @2t Ob‘iﬂﬁjﬁ‘faFPéh" on of

t echni ques. Wi | Ratérilemg RRARGhRgedl gy @tilaoray. cCoabiingghe maisubeshntdescr i bed as
bei ng on t he ext Qgtér %EIStEQlf proEJe!ﬁ%s ek e may daRAn QNS reded@badhiteni gmhdre coat | ng nmay

line the interi O¥h% avilit tr]mmstdren(g(water[t sgeZ?nlo e c@tﬁ% we hm@@hﬁl@ﬂﬁen a PEN [ ner,

for exarrpl €, nay rem many ma r1|aa  rShai J-l!sa% di ment s
COI’TpI'I Si ng mul ti arllé /sz{kg;éaﬁegdlsc ssegmdetar\%e imé qe lsx¥1%t ans it ‘EQF}IQHGI’ TRy be

conpr i sed of a matrend whonggipasd. Iﬂljlprngrfﬁ fe@_mbgacir Ielin‘éntatmbwcbrb% Igpftconéarmnatl]prb r exarrpl e, but
not limted to peohyet hybeneinmialsiorets. i Prabusten PogEHEPSui t abl e
materi al, or conbiwatkstht ffpei@ etk pkisularl] 82T 8} dtmngrroh herilgndodi nent, a
desi cc ant may be as?%&@amipl@ b &Phﬁh&ﬁ&, iplg{(]rem, tviﬂchaqay be described as a substantially

dry material that may ecasily become contaminated with the introduction of even a small

amount of moisture or water.

[0276] In one embodiment, a liner may be coated with a material that enhances

the ability of the liner to resist the movement of moisture or water from outside of the

liner into the interior of the liner, As was discussed above, any suitable coating material

may be used to coat the wall of the liner. For example, aluminum, silica, silica-alumina,

or any other suitable material or combination of materials may be used to increase the

moisture or water resistance of the liner. The enhancing layer or coating may be of any

suitable thickness and may be deposited onto the exterior surface of the liner by, for
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liner, such as a PEN liner, for exanple, to help reduce or substantially
elimnate the perneation of noisture or water into the liner. Wile a PEN

|l iner is wWpeoiise@Bly di scussed, it will be understood PRALUSRIIG/0RK55SE ur e or
wat er perneation properties of liners conprised of other materials, for
exanple, but not limted to PET, PBN or any other suitable material or

conbi nation of materials nay also be inproved in a simlar way. In one
enbodi ment, a desiccant may be used in conjunction with a rigid PEN |liner
that may be used as a glass bottle replacenent, as described herein.
Typically, arigid liner may be filled with a desired substance and then
stored and/or shipped. Prior to storing or shipping, a conventional rigid

| iner may be placed in one or nore bags, such as for exanple, one or.nore
pol yet hyl ene bags. In sonme cases, the bagged |liner nmay then be placed in an
addi ti onal shipping and/or storage container, such as, but not limted to a
cardboard box. In sone particular enpqdi%entf(g&mtmgfp&sggpt di scl osure, a
PEN rigid |iner Ty p& T [FEaHE ther plraced™ i n a shi ppi ng/ st or age bag
that may be conpriugeetengfion seyticriprotnd LherFd Bt @S] FREFERIERE"> or any ot her
sui t abl e mat eri ahch aAGuidr@Yorlp® fdleh by nost-Fietgen er BEotherpuilhlnesniB520 nay be pl aced
i nsi de of a bag G55H@ion bfkechnif:s. SPAE e LRhoR @ trh@tidg haeen E&RQIand t he bag 5550,
a desiccant 5590%19?0\{ th@@xtegclr@ﬁﬁdiner,&h@lerdﬁ@hiﬁ&@ﬂl% co&ﬁ?l@aymf&}(heﬁrﬁkkﬁ any appropriate
shape and may ha¥$ﬂany appropriate size. A desiccant 5590 in one enbodi nent

can perform substantTal]y the same function as the enhanc(;(gg | ayer or

coating descri be®8bove™ 18 BRARBH 8 Y HE HETREAR ¥R Teduce or prevent
noi sture or 73 aatrevre fapniyprbadeisfopEsHiing rEr R e P hE YARY 5520 to i nsi de
of the liner 5526 peNningone bewhoskid vt nmgierialagth giypwrrbareherhyggy ‘8550 may be
pl aced insi de Of B OeQRtinRAG fHRGMene \Mialze! i, glneot3Bushowsrian embodi ment
rhere g desiccan&ukﬁmﬂ&QQQQﬂ&ﬂ t he space between the Ih;er|5520 and fhe
irst bag 5550, I n_other enbodinents,,a | G L bewalt ernatively or
addi tional l'y plad&d in Fﬁgﬂgﬁg%gﬁﬁéﬁﬁeéﬁQSﬁ%gﬁ%ﬂgﬁgg%“mggqg and the second
bag 5560. It mﬁIme%dH%HEW%P%hﬁr?Hﬁ?’%ﬁ?pﬁﬁffﬁﬁ$%ﬁﬁdﬁ%er of bags may be
used to secure, wtnetien ofgmifiiror Wi ot iy nWile BEBY) linsi poREFY j ¢ “wi |1 be
under st ood t hat adysenuwiies wnafstodies ixcaists orrvary plyecash preredies pidindsndi cat ed
posi tions. [0279]kpis@nebRenhaRihedixmant su shewa © BEFPGuUsen3®er t he |iner 5520
pl aced in one or sullBE St ASontorRd®n ofARBHs lHﬁzyalsl;)@ i RQ G sinllar &Y. QUL €r cont ai ner
5620 for storage and/or Fhf??ﬂn Wmlgﬁn%%H%%n&ﬁﬂh h ASNindBY wie any suitable
outer container PREEUTNY ST "Ekanpl e, but. not iini%?d to, an overpack, a
cardboard box, obeush{ *thHe ERFTEEI E RS hieP P X Y8 CCARL 5680 may be
pl aced in the spaltewiiet weeh swdrece gut tesp seehtndpriepres 620 ‘At Ae out er nost  bag
5560, for exanpl @ippihdda @hReionaEndioé: e besplaced freonp pr npyrbegs. gl jetierant s nmay be
placed at any supbLall &c RASklpiRAyIinAbabd @& SiShamOBHA, ink hal edbng bet ween t he
| iner 5520 and t ngecf. ili;] Qneacicgt%%& shggﬂ% a§d§)§9@re§@g&%&£ sﬁ‘?&s,"lﬁﬁx@t 1#h& d Ainer nost bag

5550 and the next or outernost b 6 d/or . bet. out er nost bag
5560 and the out8?”%8ﬁ?hﬁﬁ%?“%%ﬁ%%mﬁgfggTsﬁfFga%gg%éfggggﬁ%iein under the

headi ng for cont &ienew & Herprdien PRobiR & ShiPEpesPaEs PadiHY °§“s‘*?s”“_%°of{t|es, it will
be understood t hat nd Ietetppiriateasor ap dharatdiopderplofs TaaBier 1§eBT preventing the
moverment of NI Stk RerG520 WatHe plackdiitside df higg SoM tratsgcedfiwdttes lihg 8t may be equal |y
applicabl e to any, Qf vin6soVidkd Q4 s@MapeisRRNOt e Bficchrt 5561 B2y sy | bed herein and
are not . limted to uste&sl}}l]a\{i i ng&l YorE QOLARDSLSANA/ Qlicednd W88 & &OT 1 epl aci ng

r adv

T
ngﬁls S 0 Il.) Ota;[,] ly €s. [ g?lg}ient can perform s%)rs]tgn%gl? Sthe (game q’l?nlctgg as ttleognhaggﬁ@ 'H%r %r PEN, PET, or

coating described above, for example, the desiccant can reduce or prevent moisture or
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suitable m xtures or copolyners thereof, over glass bottles include
recyclability. The recycling process for liners of the present disclosure
can resulwoizergdbsanti ally | ess harnful carbon di oxi de PCCUBR018/053588 ons.
For exanple, using a liner of the present disclosure nmay reduce CO2

em ssions by about 55% when incinerating the liners of the present

di scl osure as conpared to incineration of rigid glass bottles. Simlarly,
CO2 em ssions may be reduced by about 75% when using a thermal recycling
process to recycle liners of the present disclosure as conpared to
incineration of rigid glass bottles. 74 [0282] Yet another advantage of
using for exanple, PEN, PET, or PBN, or any suitable m xtures or copol yners
t hereof, over glass bottles nmay include a reduction in total consumable
cost, including | ower containnent, packaging material, shipping and

di sposal cost. By way of exanple costs typically incurred by a chem ca

supplier enployin | ass ttle 20t he hottles; bl oom ng
processes: cl eant eégon}_rimﬁm fgr)om out51(§e(?¥1§ellner§52¥) g)ﬁnsml 1ner i nssomeectl . Of t he

empty bottles: fimopdinsps asSW%@&W%?FPWb%pﬁ%dlaiﬁf@fdﬁeﬁ ‘“B%ﬁ % 84" cust om

packagi ng confi gligvech8 spech kitodihdnywhrpp desiprent i plagakip & tracepetyepidhehot t | es; frei ght
up- char ges becauser sedo arseric Glathag 5650,0n dieeabcaigentscoistegnt meybe gemdtiveyst , Uusi Ng sonme
enbodi ment s of tm%ddﬁl}r@l%%med Qltr§§daéa%éewe§mhetﬁﬁebaglgsd§d thdrabndmmRyssbypi cal |y be

i ncurred by a Chg 11Cb u?d§r%‘!(fg£) hatecul;y i Qe Q]ﬁlbel;‘ @fq)la!gg%gy lgechseg%ssgére s@l ati ng to;

receiving the liners 1 L Lhe oyt anng | i ners.
St andar d packagi g "W““ﬁtﬂe'ﬁgs‘?zg gﬁ?“wgﬂigﬁlg tOOdEhaE:aa% Bge ﬁgee and breakage is

substantial ly reﬂﬁééﬂ“‘iﬁl‘n“@lcﬁﬁipﬁ‘&?“éd There can be up to approximately an
80% r educt i on i nioewel ght oveer qgbaigsnt fowt i Eigure 3Agheipey SSPerlaggd Jroesci at ed, t he
significantly nDE@noktbhe 83D, is58e Elayk PRSI af @fer SErer €W Bo b Atisr Of t he pr esent
di scl osure may rggphd +R oéerscbl&ﬂllerfdlaﬁ}%manyc‘sgiﬁtle SAY cdA@Ser dakindz] 02 savi ngs over

the use of gl ass bo‘ietlflu‘?n%t umtJdQ rélg(;sv]:rpaclpa%ﬁm@ﬂmqmnm@tsmta&&%taMSt em 4300 may be
used with existing pu I spense sxstems R, Figures 40A and

B. That is, the & ?F“é?hsﬁ%‘@ bﬁﬁifedﬁ% el be{weensha {0 contalnefkgégdjan% an exi sting punp
di spense connect ocrEBOR 556815 prare: ke PRHRREIOPYT TEEFHIE B> Ronvent i onal

gl ass bottles. Suek connedk oriidSOR srray S40f dklurihe bervetnitylitce>SeArd et 4804, for

di spensing the cent@ahs: Qf stshendd Beweed BOAnishirgs S5purphe rendr a gas i nl et
4806, for repl aCIo&]sgmotstl‘Lg §Rﬁﬁ1@/orv\ﬂett)vah fhe bilk@nokil Ehe5’560| £1 the M@t dndoyer t he enptyi ng
contents. In som;@gnbo i ments, the liquid outlet 4804 may i ncl ude, or have
af fi xed thereto, di pt ube 4808, sim| g}% fhatt de!rssag(y sed.previously. As
shown in Figures 0&?% and"ee dexred g B K 38 AP RS T S NS 6 e onnect or 4802 may
be used with syskemingZEObouksHEU e vsiersiopd it ‘}\?\PPPWGEIf“dE‘EIIB’%Stf%{ﬁeP‘F% nodi fi cati on.
Furt her, Figure 40&vaihews marodire moigndo diterit thegfniegs fithqdver ised system
utilizing a conneglighpi8le SQfiguibe dnth@nhen bmpersdi-spensey sngueh as used in
exi sting glass baf An%déxs%wsﬁ coﬂuggm/orzimféngmgg%m 4830 that may be used

with the enmbodi ment sho ntagds” of usi OF ex ¥L§J’ la% g'alegrua% ed above, the
cap shown in Fi gt e P 34D\,g]her e{}vat cf ot P |51‘9Y¥‘rgot ecti on tﬁ? filling the

| i ner-based syst é‘h‘i‘% PR H’é°°ﬂ’€§1i’r? 'é‘iﬂe"?rﬁ“tere%lﬁss pttles frigude & rec 51 %0 may be affixed
to the system Pricwlingtrooesfapmmse, hearpscpriiclgas fon g “P 8% 'fe cap 4830 and
attach the conneciofl 48O 2Alickior (CRH AYssdisS eresaple, FFigy @erpb the AP shows a Cr oss
sectional view Ofjis@sGonNeelOt0, 48 Qdns 6P g eh ificdEratpgingingi Epense usi ng

exi sti ng punp di %R& % clo%&(es;s% ared[thlgAé]allJﬂ o§9grmgla€sn@1@g| @E’lﬂ;ﬂ$yc(}; he 1iner-based
system 4840 may inc

emlssmns may %e reglce by hbout 75% when using a thermal recycling process to

recycle liners of the present disclosure as compared to incineration of rigid glass bottles.
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such as handle 4842 illustrated in FIGS. 48F-J, discussed in detail above.
As di scussed above, in sone enbodi nents the handl e 4842 nmay be confi gured
so as notwexperdieyond the circunference of the contai RET/USBUG/ 053565 t he
handle is in a generally horizontal position; however, the handle 4842 may
have one or nore bul ge areas, or expansion areas, 4854 that may be
configured to generally straighten out when the handle 4842 is pulled
generally vertically, or otherwise in use by the user. [0285]In further
enbodi ments, the system 4300 may be used in pressure di spense systens. For
exanpl e, the system 4300 may include a m sconnect prevention closure as
wel | as a m sconnect prevention connector, such as those descri bed above
with reference to Figures 33D and E. Accordingly, as illustrated in Figure
41A, the system 4300 nay be configured such that it is conpatible with the
NOWPak(r) pressure di spense system 4902, such as that disclosed in U S

Pat. Appl. No. 11/915,996, the contents_of mhig@}&@rqmgnggjously

i ncor por ated by P&fler end&2PH tHEre *BHEs PetPRdrEiT *1' s0Me enbodi nents a
coded | ock cap anidblomixieermeetoers feset e gaeitiisiras BARhEfFBh™W t h one or nore
enbodi ments of  aothlicsh@imatBndst, Gicluding erwparokaingfnt, toivkegipy earastshighing eldosur e. The coded
| ock, in sonme enhgdi BN, walBY cxhide] deyaas] igewe bat tmehedpgiround a bottle

open in gt hat nayemlplgyin%%%ls %gtlep ¥lafd «o© Q&:_K’in? lhy Bhetle bl&ﬁﬁn@%&@@;y cleﬁﬂg a turnin g
€.

device, for exa scre openi ng. may be forned at ad.ocation on the
1 1. . h 1 ; 1 y {
sl eeve corresponﬂfﬁbm?3”%W§%§%Fﬁaﬁfﬂl,taﬁévtﬁgsééﬁplw p qéy be screwed

eWt 0
into the screwedvspienicle: oot pEEtesalE ¢ gPHELK ?rht(%e &6F ?(rp(gl_ug of the bottle,
for exanple. A chopbrefreidhobehatyenpicay d “geverl YrisciPE Fay B "Witsposed on the
screwtop, and t R dnbidiiciagf teeberdisimmye, heoptawradietbalibe igmredpd t hereof with a
key that general |y iPLShesn W kil BRoGi:@hRrio: Rodivirg thT RerssTih@wsdt Op may be
turned to expose.nt Q:? ncoggei%utgolinggﬁg.nét%damgc[gagitxmm K@Neigﬁ}fup—ghmges EablbeNi ng devi ce
fully matches with the cipher ol e on the screw top .Aj exanple of such a
coded | ock cap aitl 8P PEBAREt BT Hs “Wel' 1 &S addi t | nal enbodi nents of coded
| ock caps and/ or aerefirst o0 redyelon By SRS Py AEEY 87 PRIEE A T° i n Chi nese
Pat ent No. ZL 2006200:04@86r8ulingdiptopessdor somSerehatimty eldhefresient |'H& S f yi ng a Bott ! ed
Medi canment, " whi gl ras@Sn ofsighifeeht dvkagihys By RGO Bgs owhtheakr of dasstyestieeby i ncor por at ed
herein by referepgg i n ifSe GRbdiERL Yo syhdh BMOkb 6 vs@OEiis®RMmp a m sconnect

pr ev.ent I on Connegitp(e)rse s@%s Zs@llustrlgtg iplgi _Yeg %gqmvﬂ tTtllat 9,%%@{;43@%/%(:165’ RFI D
(Radi o Frequency“i'dent | rcatloﬁgﬁc | or any ot hel..sdlhak e mechani smor
conmbi nation of R S HER PHAL™ m@ﬂ%@‘%%%&“?o prévent ni sconnection between
a connector and tsbwithamieisa! giiboFnat et MORBP YT 8T BVer packs

descri bed her ei n4sof,0286]ntin thy etnterrtshciier 43ehisiodirrentnd 2 & WALt or may or may
al so permt reci kgl QRccOfink e 1BONERK Dy Gf chivgng] orver., Imfthch nay be
particul arly usefy .far o BRidbQGIE0E My aTLON: i Pk BEH, £iSOABIL | Ve Or Viscous
mterials. AS Stalgd A0Sl A3 OhAARAMFly L FREAASE WGoniUakLs Of the
present disclosure my be used tor transpor i ng, apd, di spensing acids,

sol vents, bases, PERGEGPELMEEE BOYBHIREE, T RST gani ¢ organi ¢, ~and bi ol ogi cal
sol uti ons, pharna@@m@ieaﬁ@@maﬁHﬂWaH96d€fﬁV@*@W@h?@?ﬁ??OE%W%“of t hese types
of materials may bis@Guion eiliviet cooeoatdi2oiigisd foerump tisrhed 1 #l&pensed, ot herw se
they may becone sfiahgansicunusalisae s0bshsonep 6bo tdhese: maitvehiral s can be very
expengivei it Cagmgﬁmgﬁ§%%ﬁpkﬁmé@ckﬁgﬁw£Q@m&&ﬂ&aﬁ&SmJ&@nm@ﬁﬁoning stﬁle.
Accordingly, in one odi men the conpegtor,. Usednt® recircul ate
the contents of fﬁg°¥¢$%W?Q%F%%?5pféé'éggé%%d}?%%mgﬁfggpgg&gents of such a
connector are prSWWH@EW%fo@f%$$%3T%?%H%Teﬁ%“@n?mgbﬁ?ldatlon No.

61/ 438, 338, tit| agrmdy Coméetaptid0 fditach fhpgeprema B PPFETee "Rt ai ners, " fil ed
February 1, 2011, which is hereby incggporated herein by reference inits
entirety. [0287] As al so recogni zed above, another enbodi ment of a connector
may




include a dip tube that extends into the top or bottomof the container. In
sone enbodi nents, a dip tube may not extend the full vertical distance of
t he | i nerwolzat2/a58093r at her extend sone | esser di stance. PRITAS2GI16H63588 | NeS
referred to as a "stubby probe.” One exanple of such a "stubby probe” is
shown in Figure 41B. Further, Figure 41C shows another enbodi nent of a

| i ner-based systemutilizing a connector 4972 configured for pressure

di spense. Figure 41D shows a cap 4976 that nay be used with the enbodi nent
shown in Figure 41C. After filling the liner-based systemw th the desired
material, the cap 4976 may be affixed to the system for exanple, by the
chem cal supplier. Prior to dispense, an end user may renove a tab on the
cap 4976 and attach the connector 4972 to the cap for pressure dispense.
Alternatively, as shown in Figure 41E, a connector 4992 may be confi gured
for pressure-assisted punp di spense. As such, the connector 4992 may al so
include a dip tube 4994 in quer tg aII?mq%?engggggpgg 1.9..0e punmped out of
the liner while ¥ SPKe" SAETTNE °a" GAS™Or 1 I'GHH"d ey be™ i nt roduced into
the 77 space betipewiing her firiesys@iid over pack in order to hel p coll apse the
li ner during dispsase. Asondicgedissedeprewcousdmn s4frmdy ddsteode in Figure 41F,
a "stubby probe" s shersenad.dipricsbe- 1487 camyetab erowsediswistth connect or s
usi ng pressure di,SPENSE emboRRBBIH Rndl AL HAAL kMR ueIDA: BRMS0nd | | ustrated in

Fi gur s 42A-C, athec (91’91}1/11 eIrTxtche (gtn t@’el coBa%ilne 48!%I \ﬁl@netgeshgndféqg‘]iggg&ggll ﬂ@i@ﬁ:al”?y be nodi fi ed
for use as a pressure di spense connect or n.exi sting g| ass

o that a
bottle punp disp%ﬁ@@;@V??éﬁf@ﬂﬁ4ﬁ%ﬁ%W%WT?e%gﬁ%Péﬁé%%ﬁﬁﬁgﬁgFe the vari ous
enbodi ment's of | ke fsshivd menhe ppieeRd & gratlnERigep o s bf PR Yidérein. 1 n ot her
enbodi ments, it pBedp@edgrtzdd otolatisean wontrenti onal punp di spense connect or
need not be requjsed and sbd ifobdhnts, angsidnuad may prseSswrsere divgpense connect or
5002 may al ter nagygté{ng.l Dhor &anpfé}h%ts;gmm Mﬁgy%ﬁl(ﬂﬁ %Qoor_lnlecﬂ}}r@&ﬁon@ﬁ&x@d;i ment, the

pressure di s pens eell%? an qs%&%e%r re§ th)r% co%é(or,lél&:l?as A @o)s(cln&ﬁ btk Wil refgrizn[:g | ar i q ui d
outl et 5004 as that" of pu dﬁspense conne r I, addi tion, pressure

. ; nect or. 4802,
di spense connect BFESHED 'f¥%@T%H@ﬂ%@ﬁﬁgmﬁﬁfgﬁ”gdﬁ%m?%%.Wﬁ?ovides a path
for gas to ent er copffearcd sprh Baprg isicnivggible wigahe NOPBE el oy e fack 4306 and t he
i ner 4304, SO asuct® tprdaudsgen Pe.ess e NagaiInes, tetventchts pfevhich véfer eby causi ng
the liner to col |, apRsg iR SPRIBSL: & her aont Bats 1t e @bsdomwd a the | i quid
outlet 5004. Wi Logedsl!)]c?% &gj)rocglglgc@)g mL}Dbet \Q@ i§icg1ﬁ1n(,@£n \Lilﬂ&m@@fnrﬂ@ect or 5004, t he

gas inlet 5006 may be positioned at any suitable |acalilq@n the connector.
The punp dispensgxf%%ﬁggPé?aﬂﬁgi 6%%’?%?%?64§o€ can be rodified for use as

be
a headspace gas &t PEPITHOSY 89 driste HEAWSSHE 8 "1 R RE 1 Wer® 4304 can be
renoved. Head speaeel trayobelus ey tHEGEE e He¥Tepale™yas outl et 5008,
whi ch may i ncl udepe@ngtnappe f@hed@anahtio drafic skeadsesiontng otteory flugesrd i n sone
enbodi ments. Acc@k iR Yhay te RRWABAIEPBGRA banitzRend denero namyhelbek r emoved or
reduced by firSt ol S5SHLL 7 Dghyl% AL AlinSRRGEoRERNSERLRGE | ner and the
overpack via the gas out detIE t rp%evsceomt Igatrowtdr(lieat alnlenq rereol?glm Iy P col | apse,
thereby forcing dh§EXEEES AL 25U 6F "the Iiner through t'he headspace gas
outl et 5008. In &wel aryesaithBIfraer oot TiggP e RRe Ko ot €™ HE "about 3 psi to
renove t he headspacely vBndte kiyhbhdtersitisipice &lyprchs gitspasgbeaitioalf y renmoved, the
contents of the kdenasp. mR¥atphenudde cdidspeasador tdreoughwilhesddiopense port by
either pressure Qi SREMSS: Y TR L eBsGors, [OR80EAS wiscussed above,
enbodi ments of |ipers, di 3¢1,058RRE, BilBYuRdYAN;: A08GHS L Horke used wi th
existing pressur ¢ i spense sysiele, SHgh, as NOWPAk(L).diapapse systens, or
alternately may BEIGESYH Wb A®&XT St g syStens 1 or d?sgen5|n9 from

reference in its entirety. In another embodiment, a misconnect prevention connector ma;
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rigid glass bottles. Because sone enbodi mrents of containers disclosed
herein can 78 include neck sizes, or fitnment sizes, that are configured to
wor k wi t hwexherismiy3gl ass bottle systens, a nodified conRETUSRY11AS558h0wn i n
Figure 43, may be configured so that existing pressure di spense connectors,
such as NOWPak(r) di spense connectors, may al so be used. As may be seen,
the connector 5400 may have threadi ng 5402 that is appropriately configured
to mte with the fitnment on enbodi nents of the container disclosed herein.

[ 0290] Whil e discussed generally above as a replacenent for conventional
rigid-wall containers, such as glass wall containers, the above |liner and
overpack system nmay be sized and configured for use in any punp di spense or
pressure di spense system |n sone enbodi nents, as shown in Figures 44-45C,
in order to fit a specific volune of contents in a specifically sized

i nterconnecting overpack 5106, a liner 5104 may include one or nore
generally concentric girdles, or reducin areasl§29 2, ﬂch that the liner
can general Iy cofffPey P roprled ey BYC P TR ASTSVATHRRR T I'n the case
shown i n Fi gur esandia: @ablg theshapijnypeomBrgng of ngehpniseierdat 52y §5 PY @B r educi ng ar ea
5202 to acconmpbdakemécain taRech RGHB&SLd Wie drlvusi mbddhrentovidinpragikowher e t he

i nt erconnecti ng agﬁgg@gﬁﬂﬁﬁgg4 connects the bottomand top portions of the

overpack 5106. | fugks T e500NLARA e;nbdas;mm;ﬂ%mamxiﬁeﬁ ) athgm@Ver pack 5106 can

lead to simlar ¢ iner. 1 ma @utlar Ds@f lﬂ)rﬂ:ﬁer can general |y
conformto the |ﬁ?%%g%ﬁﬁﬁ5f“wm Eé ove H ?g: eré% gubstantlally

maxi m zi ng t he usapaEonHIGHE “WWWﬁTH“Fﬁ@“?Whé?“”TO F1{VRPFE var i ous

enbodi ment s of adifpinsiersysamch bymespiaiisiosgy ey ByH Sy e BEERd 9 hed above, it is
recogni zed that atdyeiveniodienis, depitsherzippenidiad bilosikiopluiiexanpl e, provi des
further views of jhe.eahodl pEALS. desahi Bt @ley epesionebwds ng vi ews of a

liner and over paC ku S%ér%u?amn%{?eer{m! Mé)ﬁsggse&)\éﬁ&w@: t}QQ ﬂyy%h@ml an(gl ass bottle, as
wel | as ot her 50d] Ment s | € LiNErS sesikf@d @l N some

embodi nent s, an mB?liﬁ%“%ﬁgFééfg?mg?nevaé“ nS(l)vremeatures of the liners
descri bed above ﬁavmﬁ@f?%ﬁ*%ﬁﬁﬁﬂ%d“PHP@émPFﬁEP“ﬁﬁ%ﬁé“m“?%“my ll's are
substantial |y fl exidboescicBucthe dritniesige iy Alyetailpfedercriris PR mEEI°hg any of the
manuf act uri ng pr eeessscd ks fhvaiseid Ulser@isinal Bue Arditramaet@4i8818i cs and or

features, as a'r@&Qy&ﬂ&§&&hb§@fﬁﬁﬁwﬁmmﬂﬁﬂmkﬁpmamemawhnmenmwareS|stance to

pl n-holes, tears COTPOT: el pgg&g 9 Il e whi ch are pr eval ent in
convent i onal mel&eﬁ£¥? %f%ﬁh Tihers. o s ehtrety”

As also recognized above, another embodiment of a connector may
include a dip tube that extends into the top or bottom of the container. In some
embodiments, a dip tube may not extend the full vertical distance of the liner, but may
rather extend some lesser distance. This is sometimes referred to as a “stubby probe.”
One example of such a “stubby probe” is shown in Figure 41B. Further, Figure 41C
shows another embodiment of a liner-based system utilizing a connector 4972 configured
for pressure dispense. Figure 41D shows a cap 4976 that may be used with the
embodiment shown in Figure 41C. After filling the liner-based system with the desired
material, the cap 4976 may be affixed to the system, for example, by the chemical
supplier. Prior to dispense, an end user may remove a tab on the cap 4976 and attach the
connector 4972 to the cap for pressure dispense. Alternatively, as shown in Figure 41E, a
connector 4992 may be configured for pressure-assisted pump dispense. As such, the
connector 4992 may also include a dip tube 4994 in order to allow the contents to be

pumped out of the liner while at the same time, a gas or liquid may be introduced into the
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79 Choke-Of [0293] As was noted above, choke-off may generally be

descri bed as what occurs when a |liner necks and ultimately col |l apses on
itself, ovoaostesuwBure internal to the liner, to form aPChalse0IPpOFIFES

di sposed above a substantial anmount of |iquid. Wen choke-off occurs, it
may preclude conplete utilization of the liquid disposed within the |iner,
which is a significant problem as specialty chem cal reagents utilized in
i ndustrial processes such as the manufacture of microelectronic device
products can be extraordinarily expensive. A variety of ways of preventing
or handling choke-off are described in PCT Application Nunber

PCT/ USO8/ 52506, entitled, "Prevention O Liner Choke-off In Liner-based
Pressure Di spensation System " with an international filing date of January
30, 2008, which is hereby incorporated herein by reference in its entirety.
Several additional systens and net hods of choke-off prevention neans are
herein provided. Sonme choke- of f %é(tstem lzlipd et .dsdrgag?/dis%gs ly torigid

col | apsi bl e i neP&e R (e St A " HEYHEES® aY dpply 't 6" 1 exi bl e 1iners, and
still other nethisdscupeypregpgl §d esghoamiy FigW)”éRGf‘S‘“fQ‘iyrl?@Pe” iWErYS®Bd herein, or

ot herwi se known wta 447m@aya¢ dsed wjttG2B<{ols ping prvere@iondi nent s, choke-of f may be

el imnated or re@uged by api@w Sivhgneas abanael FilvrseAlc, i @sededt he | i ner, as

shown in Fi gures 46/ a0doReioRE@Wkyk N GRAANGE essiEGhte confttGh as that shown

and described, as wel'l as ather suyitable.erbodi ments..ehy tRe channel insert,
may help to keep?ofmhé(’ Pt e o ol T Apgi N eerng'i ann Bty ﬁ/cause t he

tsel f.
channel s create %¥°pasaadeis rRatmReefeT RS RAT 8" Sr@r%dfsm%%y nmeeting with
one anot her, an Bpeniinghdf orbofihai.dt i erefenishibgiit OB it ry i *may be provi ded
t hat woul d ot her wis@r bed tof Bppeicd aChadifre|and e @ pessBdldlenyaydyer | ntegral with a
connect or 3012, Wi Gl ATRYHDE bPASH in@eehreil 1rt dhe crotitd, 3086sw0f the | i ner
3010, as descri bed brevi QUsh Yy bl QRS SR fRALEs s Ghanngl i nsert 3014

may be detachably secured he connect or 3012 Ghannelabdnsert 3014, in
some enbodi ment s,lSpFPﬁv‘mﬁ’%ﬁt\?re‘ltgée)f' t([:rag%ts-@eéﬁ agsﬂ " iR U- shaped.

t hat | ener al

However, it is re&eslni®%etr errifes 410 6t Ker "éﬁ“b%edi“?‘?%itriff Ss,pgce ? %véeencth%nnel i nsert may
have a cross- secbmpak $3pend fislingei®r gl2d i Piovids gsBgeeai) t&z‘%&ﬁg‘@ﬁ’?y curved, or any
ot her suitabl e Crasgthseet bonake shdpeasanti cotene hedie sia ghe Hardroptsr t o prevent the
wal |'s from fullysgaeedin@owddi:d Ren-anak hetonanesoal, howsinkdsuisayy whi ch woul d
pt herw se be tr apep %%ionc Q aI1y| s(u-)lya\{)lg 1903‘&0];1]@1 tGGOc@IQQQ; Otfpe 1%9];-gispenyéh:-brln@tmt _he channel
I nsert ( S) shown I4802 gals %}éltr 4e8(§6 cﬂnGGAe\ m%&ged §0r Iusrcl,%sl; alfl Qeg spaé[evg\'(a)s ogtn%&,eloﬁhat It 80

headspace in the liner 4304 can be removed. Head space may be removed through the

headspace gas outlet 5008, which may include a tube or canal that leads into the liner, in

some embodiments, Accordingly, the headspace in the liner may be removed or reduced

by first pressurizing the annular space between the liner and the overpack via the gas

outlet 5008 so that the liner begins to collapse, thereby forcing any excess gas out of the

liner through the headspace gas outlet 5008. In some embodiments, it may take no more

than about 3 psi to remove the headspace. Once the headspace gas is substantially

removed, the contents of the liner may then be dispensed through the dispense port by

either pressure dispense or pump dispense.

[0289] As discussed above, embodiments of liners disclosed hetein may

advantageously be used with existing pressure dispense systems, such as NOWPak®

dispense systems, or alternately may be used with existing systems for dispensing from

rigid glass bottles. Because some embodiments of containers disclosed herein can
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wi || be appreciated by those skilled in the art that any other suitable
nunber of channels, including but not limted to a single channel, is

wi t hi n t wogpixistosand scope of the present disclosure. PR&/USh@EN083588 nay
descend into the liner any distance sufficient to aneliorate the effects of
choke-off such as but not limted to, approximately 2/3 of the way down the
liner, 1/2 of the way down the liner, 1/3 of the way down the |liner, or any
ot her suitable distance, which in sone enbodi nents, may depend on the shape
of the liner and/or the area or areas of the liner with the highest
probability of being a choke-off area. In one enbodi nent, an advantage of
using relatively shorter channel inserts is that they do not interfere so
much with collapse of the liner, and thus nay not greatly inpede

di spensation of fluid fromthe liner. [0295]1n an alternate enbodi nent to
prevent choke-off during the delivery of material froma |liner using
pressure di spense, one or nore high-purit ol ymer .structures in the shape
of a hol | ow sphePe& iy Fa O@Teatéﬁes%t i?"ﬁ%lﬁ%“%%‘gf f’%‘?l 0 lgl?grfemr#t%er to prevent
choke-of f and i nereasecdficderroe s Bye A fige P SePieEtr 88 be hol | ow, the
contents of the prisnerisprmrosiciors]such hsOWWPHE disngtie cohestofsinegiso ifussthe  hol | ow
sphere, thereby pyeventddge canpi-ete nohakemedhe 540089 6] bmopatcher enbodi ment s
gravity may be uggd. L, el G sSREBSS IR COR Bitkns: abfiose@nddaner . As shown in
Fi gure 47, a i n§£903102 h e){iisp.lsesedi Qn%r%{ ta‘t%ge ai L Qace%@nt%ygﬁvgr%&gl r1§;l=06 The |iner
may have a delivery tube that I’ SOMme e dlilmantds nay be a rigid delivery
tube 3108 nmade ofI*tEprasiptias AP PLBIe BIAST T St "ot filer material or
conbi nation of netsiaedjand canficed &r bsp apy AYBRASPRESe FORTLT BFPEE Tt He over pack 3106
such that the deboinvewydideahes seva iofiguteh&-454. irepdeG Gde rsifipeedive Ploned at t he
bottom of the ovehpaGk: pREatyNRedGhasagiR rdpat 5sibd)elikd smama3dhb® i s positi oned
toward the top Or)neEn%re%%grglg%&nt%g@@es%l%&ciﬁg%aslSiO@,Ql’J’ch s wf hkde@d. The del i very

tube 3108 may extend from t Q% ego?!mll v ovet en%@Qge?ﬂ w&ibﬁ ul‘ ;B@-r 3104 to and
through the mout K FLLGMRF e overllf))g%{ éb%g'GI. (pon °di s(%%ﬁg)re the contents of
|

the liner will dFahnier 3% peesgottiom BreRE P ndr 3T Fst. Duri ng, for
exanmpl e, pressur acard pighi thdprspehshsre the Reredqnieging Beeliepisnt RY SpfePe 3102 wil I move
downwar d t owar d tdaen dit sp@nise ofttthendt 08¢ Diurecogngedtithierthfroeges e gravity, the
liquid may di spepg@act Biooughkad heintli-sperse teuhe sBL08 ma dhibuteacr eati ng creases

or folds that rra%eaéra{ll?&m‘%l@ﬁo hd 188 Gvanr $QR oK 1RO GRS HGELBENt, a |'iner and

over pack system nay use antlir{sﬂpe%nse nmet hod that includes punping a liquid
en

that is heavier fhﬁ%f?'FletV%‘énecghn S

s of the |liner into 81
[0291] While various embodiments of a liner and overpack system have been

described above, it is recognized that other embodiments exist. Appendix A, for
example, provides further views of the embodiments described above, including views of

a liner and overpack system superimposed over a conventional glass bottle, as well as

other embodiments.

Enhanced Flexible Liners
[0292] In some embodiments, any of the characteristics and or features of the

liners described above may be implemented for a liner wherein the walls are substantially
flexible. Such liners may be manufactured using any of the manufacturing processes
disclosed herein. Such characteristics and or features, as already described above, can
improve a liner’s resistance to pin-holes, tears, fold gas, and choke-off, which are

prevalent in conventional welded flexible liners.
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the area between the overpack and the liner. The buoyancy of the contents
of the liner created by the Iiquid outside of the |iner being heavier may
lift the worer2@amne3col | apse the bottom of the |iner whi ATA®P0INOEIFSE he

di spense process. [0298]1n yet another enbodi nent, as seen in Figure 48, a
liner 3204 may be inserted into an overpack 3202. The overpack 3202 may

al so contain one or nore bl adders 3206. The bl adders 3206 may be nade of an
el astoneric material in sonme enbodi ments, while in other enbodi ments the

bl adders 3206 may be made of any suitable material. The bl adders 3206 may
be inflated by a punp for exanple such that when they inflate they press on
the liner to uniformy collapse the liner. In sonme enbodi nents, the bl adder
3206 may be a serpentine |ike bladder that inflates in a generally
coil-like way to press the contents of the liner out. In other enbodi nents,
t he bl adders 3206 may be coupled to an elastic or spring-like device to
ensure that the bladders inflate at substantially the sane rate. [0299]In
anot her enbodi nent shown in Figure 49, a liner 3304 may be placed within an
over pack 3302 t héelket3st conpri sed of an elastic balloon-1ike material. A
relatively smal | paapunt Ao¥as eotell ebbvei cdd-dffregy feherpllche 3BTBA asfuit occgsanpl e wat er or
saline or any ot Qg sttndabliiihigbidysaayisheor i achudedabatweem t he over pack
3|302 wal | and t E{%ml % gk p§§9époyé/fa%dove 2RO P Wi G RRENS R cfxo@é’-oﬁihnSt ance. the

el astic overpack walls w col | apse s tantially..eve t.her eby hel pi ng
to minimze creaS&% 5P réc:luaesm?pcl)eﬁer}ﬁgﬁ"%orﬁ ?ﬁgeﬁﬁlé%sf%g#mﬁyg%gghl n anot her

enbodi ment shownisie FEHicRLreeBs seeeidty fapcalysness BT B eEIERTEd in an over pack
3402. The liner meyshe sudpendddicdsciny dyis paBtecr@aid®@yth as by hooks or
any ot her connectdpeveNBadiay 3466 of pAREhosrihmding fhekebHpe GfcritehieP¢N ner 3404 in
such a nmanner t o0} NGich MRmeRf ré B OE Ratk, 3d0Riatoraingl ubabd tyy of points may
limt 20\3] BUCh t Eiger— isquéss JDlglega{ulnlsgg%ﬁa 7 gv&ﬁ{‘an%tnlatﬂﬂﬁﬁing R 6r F&uﬁldﬁ}e rf may be
suspended by any_nunper. o ints including.one, 1 ek N4, our or nore
poi nts. [0301]In3%ﬁ%ﬁﬁg?h5&%%ﬁfﬁ%ﬁFmg%ﬁgw¥8??ace %%ﬂ%ﬁé i%%%de of the liner
may be compri sed*g¥ond syt tiF R EyPiF ke RIYP IR TR SHAT T E"Jur es 51A and B
Wien the |iner célcapred sysanspenseds o seidatmgsitegPerss Yilnthet ween t he

t ext ured surf acese@bORy aflytdmexibd Iney, ag wdlhthtrhahods ngyaert i@aytystf || be able to
fl ow through aregg, WNeLB LN G oBbcheIndhntnb@: | i ner may have col | apsed upon

I tself o hus inc EO@&FI ng Il’(lj iso%l@ eeB§o§ipanlts,i Ethe-o§ Znay be eliminated or reduced by
providing a channel insert inside the liner, as shown in Figures 46A and B. Providing a
channel insert, such as that shown and described, as well as other suitable embodiments
of the channel insert, may help to keep the liner from collapsing in on itself. Because the
channels create a passageway that keeps the walls from fully meeting with one anothet,
an opening for fluid to flow out of the liner may be provided that would otherwise be
trapped. Channel insert 3014 may be integral with a connector 3012, which may be
positioned in the mouth 3006 of the liner 3010, as described previously. In other
embodiments, channel insert 3014 may be detachably secured to the connector 3012,
Channel insert 3014, in some embodiments, may have a cross-section that is generally U-
shaped. However, it is recognized that in other embodiments, the channel insert may
have a cross-section that is generally V-shaped, zigzagged, curved, or any other suitable
cross-sectional shape which creates a barrier to prevent the walls from fully meeting with
one another and allows fluid, which would otherwise be trapped, to flow to the connector

3012. While the channel insert(s) shown in Figures 46A and B includes two channels, it
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[0302]In still another enbodi ment, as shown in Figure 52, a liner 3602 may
conprise a nunber of folds fornmed in a criss-crossing-like manner such that
when t he woquizhsewat ents of the liner are di spensed, th@CTiuser11/065558 Wi st

al ong the folds, thus increasing dispensability. The nunber of folds nmay be
any appropriate nunber. [0303]In another enbodi nent, as shown in Figures
53A and B, a liner 3702 may include an external elastoneric nmesh 3704 that
may help to adjust the collapse points of the |iner 3702 upon di spense. As
may be seen in Figure 53A, in one enbodi nent, when the liner is subjected
to either punp or pressure dispense the force of the elastoneric nmesh 3704
on the liner 3702 may col |l apse the liner 3702 inward at different points
3706 due to the pressure applied by the dispensing action. The portions
that are briefly pulled inward 3706 nmay cause the non-inward noving parts
3708 of the liner to stretch nore. The Iiner 3702 wi || naturally become

bal anced agai n 3710 by the stretch iner refurning to their
rel axed state 371 r%ﬁ“ﬁ%@@ﬁ%ﬂ?i $E£ & yogﬂ“mggﬁ bero{Chmclflspense may hel p
the contents of Wﬁ@m$Wﬁ@WmG¢Gﬁ”wée%@“ﬂP@ﬂ@ﬁ?@ﬂmﬁﬁﬁﬁmﬁg?%%T?tand/or nor e
conpl et el y. Fi gutilob3Brhs thewnss nandickne ntognbmdinndsice gyfficient fo ppbirate3712  usi ng

el astomeri ¢ nmeshnddild,of WKEHE URIOR bihe Bmipd BBkt APk wedodur i ng di spense,
the liner 3712 ”ﬁé’hﬁxpﬁmhe%l}ﬁ)w@mdh&pm braGtwaj HwA ks WeStantdal 1y uniform

manner. [0304] ! n % daiance whlch 1nesrrgepen!bg<rhemré£t§ rnQy d% AP ¢ lgRrOYthpf?Je]yrrer may be used
to direct |iner co ? upon di spense. t g@oke of f, as may be

seen in Figures Z#4X ﬂﬁﬁﬁ”B“”?%?“@?éﬁ%%@@“%p?% ol ymer may be used
as at |east one @wd@mbﬁMW%en@Wﬁé?O%ﬂﬁﬂﬁﬁﬁwévﬁﬁéﬁﬁﬂnﬁﬁsﬁ “fiE¥ast one side of
the liner. The nenmriershapeuchayh do@psapihe led andthds lrey dof gratly, imfedr  exanpl e, in

strips 3802, 3804ipe3806smiafos@erenbodi ments. The strips 3802, 3804, 3806
may be kept Sepafo%sﬁd byﬂ an a%a@é&meﬁ[ fo 1;rgvg;t ql()@maql%@hs&my 8816, 3818. The

shape nenory pol use the |iner; L QeClclue P UPON
di spense, as Sho\};\lﬁerwlfrorr_.ahnerusn}z/ggﬁﬁ de Nse Fcot'( hg%%\ggpl}gne s clue curl s up when a

I St
user bl ows alr|fﬁ%?W@e“FG@@%F*%”&%BTW%?d%Hﬁ&ﬁﬁﬁﬁ Ehmrm AN Figure 55A,
an ext er nal franﬂmbmﬁmﬂgwmﬁi%meoBQWWdB@WﬁﬁﬁmgﬁHQW@Vmﬁﬁvmﬁé used to control
t he shape of t hetk iifemhayupn fovd ih® e NS eindr f ©F théew tobere, oy exaripd e, hel p prevent
choke-of f. A hobegpmb..sebere i s capable of folding down to a fraction of
I ts nor TTB.| SI ze W16} he %r?dth%lseggodllnlenl&%ra@t?Li&y@pustgfto l'kl{a &sp&n@ltﬂato%tents%cvh a f ramewor k
3206 ey hel P th? liner. As shown 1nq'2gure Jahng§§)2m be 1nsQ1¥e§1n & oggrpq;!k@%g Hay that avoids

liner may have a delivery tube that in some embodiments may be a rigid delivery tube

gté(g {)elnﬁngmke

3108 made of, for example, any suitable plastic or other material or combination of
materials. The liner may be positioned in the overpack 3106 such that the delivery tube
end of the liner 3104 is positioned at the bottom of the overpack and the closed end of the
liner 3112 is positioned toward the top of the overpack 3106 when the liner is filled. The
delivery tube 3108 may extend from the delivery tube end of the liner 3104 to and
through the mouth 3110 of the overpack 3106, Upon dispense, the contents of the liner
will drain from the bottom of the liner 3112 first. During, for example, pressure or pump
dispense, the liquid in the liner 3102 will move downward toward the dispense tube 3108.
Due to the force of gravity, the liquid may dispense through the dispense tube 3108
without creating creases or folds that may trap the liquid.

[0297] In another embodiment, a liner and overpack system may use a dispense

method that includes pumping a liquid that is heavier than the contents of the liner into
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choke-off. As may be seen in Figure 55B, each lattice 3908 of the franework
3906 may conprise a pivot 3910 that allows the arns 3912 of the lattice
3908 to Mwoelduss®s or further away from one another. | RCa/USe@mvsxssk 3906,
the lattices may all work together, simlar to a hoberman sphere to direct
col | apse during dispense. In sone enbodinents a flexible tether may al so be
used. [0306] Figure 56 shows anot her enbodi ment of a |iner 4002 that may
help limt or elimnate choke-off. As may be seen, the |iner 4002 nmay
conprise a plurality of interconnected tubes. The tubes 4004 may be
connected in such a manner as to allow the contents of the liner to fl ow
freely between the tubes 4004. The inner wall of the liner 4002, in sone
enbodi ments, may be conprised of an elastonmere that may inflate during

di spense. As shown, the center of the liner 4002 may be hollow In sone
enbodi nents, the pressure applied to the liner 4002 during di spense may

prevent the center holl ow tube 4002 frqp19efor tlontg g t hus help
stabilize the |iBetra062 bruiresl st gﬁﬁomhﬁﬂeec??ncf 38911 n anot her

enbodi ment, showreatedpy e fruyid @gsids 7iahe dipseeBs hejer o s e 24 M %108 may be used
t 0o secure porti owgonof thi e waithdey ioh thadifpparperoced1 02 t 0 an over pack 4104, thereby
keepi ng the |inejpe$Hl02 frorhee] ddsicngs ke iipigr 48t siebf2duey g di spense.
Figure 57B ShOV"Smg’%neM'm%V\énQ)temEJﬂ%zo%| ITf;Leonﬁékmtzozn@a& S oMMt BiEmesd de and from

above. The Iiner have S emaJo i n&ﬂg&pgg§mln the rails
4108 of the overblad %ﬂ%aﬁh %%Fﬁg%p yb i %gllgﬁ& are di spensed t he

i ner 4102 may b@mﬁU§ﬁédmﬁd&é?ﬂem%ﬂ?“?ﬂg ﬁ%f?%mgfm% emaijlner 4102 may stay
attached to the widlk galghl ﬂh@m®VéPﬁ&§RbwybﬂdwﬁwgﬂﬁfﬁgmH%?°8@ seen in Figure
58, anot her enbodicint infla@rieh@lesgpionge tigr fojumiotmlogollsgsk ithailirrat & setroke- of f may

i ncl ude an int egrat@euRios vl 205 S4i0h 2 aspeibBAbIRA that Blldes ROr 4202 May

i nclude a bott Omgeﬁ%a%mh ﬁékaﬂ@)frm?ﬁe CGRJm@offulemedou% h@(ﬁ‘hettejﬂleodﬁl'er@et& of the liner.

Accordingly, upo ) ner aV\{a t_gprin; e B qu{lg%tet% from col I apsi ng
toward one anothgﬁw%éggd?'bfﬁgﬂdt Jltco ? gﬁ%cbéiton14206 of the liner

4202 may act as HW%T%ﬁﬁﬁ“k®@ﬁPﬁﬁlﬁﬁémﬁalIs ;gart [0309] In addition, in
some enbodi ment s [0288hok e Idfthenenpodpmsnt gopmip Figtrerd: aginer 304 may be placed

within an ovetpack 3302 that is comprised of an elastic balloon-like material. A
relatively small amount of a lubricating fluid 3306, for example water or saline or any
other suitable liquid may be included between the overpack 3302 wall and the liner 3304
wall. Upon pump dispense, for instance, the elastic overpack walls will collapse
substantially evenly thereby helping to minimize creases or folds forming in the liner.
[0300] In another embodiment shown in Figure 50, a liner 3403 may be
suspended in an overpack 3402. The liner may be suspended by any suitable means, such
as by hooks or any other connective means 3406. Anchoring the top of the liner 3404 in
such a manner to the top of the overpack 3402 at a plurality of points may limit how
much the sides of the liner can collapse. The liner may be suspended by any number of
points including one, two, three, four or more points.

[0301] In another embodiment, the surface of the inside of the liner may be
comprised of a textured surface 3502 as shown in Figures 51A and B. When the liner
collapses, dispense channels 3506 may form between the textured surfaces 3502 of the
liner such that liquid may still be able to flow through areas where the sides of the liner

may have collapsed upon itself, thus increasing dispensability.
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reduced by providing a choke-off preventer as shown in Figure 59. The
choke-of f preventer 4210 nmay be configured to be operably secured to

exi sti ng woner2/dsiwmaent s and/ or speci al adaptors for usePCh/USeuplosFs§8 t he
choke-of f preventer to the liner fitnent or the 84 dispense connectors.
The preventer 4210 may include a flexible, generally spiral -shaped wap
tube 4212 conprised of any chemcally conpatible material, for exanple PE,
PFA, or any other suitable material or conbination of materials. In sone
enbodi ments, the preventer 4210 may al so include a sheath 4214 that may
surround the wap tube 4212. As with the wap tube 4212, the sheath 4214
may be conprised of any chemically conpatible material. The wap tube 4212
may be conprised of the sane material as or a different material than the
sheath 4214. The preventer head 4216 may be inserted into the fitnent of
the liner, while the wap tube 4212 and/or sheath 4214 may extend any
suitable distance into the liner itself. The s irﬁal 1-W§‘g%2tUbe 4212 may hel p
keep a channel oB¥A as 8! PPHEF B PapSEE” §UP9 g™ di'spensé™ o ensure a
conti nuous fl ow efprivet enbeadl PlBfegd se cipraospreatarinst AT el work in part
due to its verti gak «pesi b t@ninagreidapetskie th limemaygnig apheste Widethtso gravity, in
sonme enbodi ment S, LHe sRkSMRHT BE nthiged & riBiyay ReMEpRopfiddhtal € wrap tube 4212 to
ensure the propep,Rosi tiQniMg, QimlNe RLEKEREES: 42D kUt hgr . in sone
EITbOdI ITEI']'[S, the' reveqt 9{14[-2]59011%&% %%atq‘!aSlpep%aa%!xs?the%&gpsggﬂrsIoigur ed fOI’ a
one-time use. | n"S¥HE EHBCEIMERTS { he preventer 4210  may .al'so be used
repeat edly. [ 0310fip SHRECREPIENDORY AT FEE° SAohC FCEGUTEs 60 and 61, an
el ongat ed t ube 5BORer i5BTRtedrmypithenpiemy Piesrrodisgenteithy dyce otheL&IEe | n preventing
choke-of f. The t ube37bifdddy 1BBOR mamyllsa helinarigo2 geade tiffyent ipfel7di ng bei ng
substantial Iy cylyj. 3@eipC@lre apibd vARY dibntiRlhctish aRGortidniihs OB MDOM NENt s, t he
tube 5702, 5802 TR Jg%vr% 2Rt LAk ALY mQfas BOL 885 BE0fer S8AG Mt i nto the body
of the tube 5702 5807 = A may be seen Jfanain':si79)l1'or% grgtéhe[i]pgﬂsgﬂge enbodi ment, the
hol es 5706 may b&™&PF agEl K £ ST ¥ 67" Exatml e, thereby form ng

| ongi t udi nal Ti béel Rupipget diaelaga e S0 ¢ Feh PUBEMS?ES o ﬁoza‘?fgﬁ her enbodi ment,
shown in Fi gure 6idensd fre ohesnG80Bhatay 312 oot figered mol adckBatier n or randonl vy,
relative to one aroth@lktely. Theuwh ol sob7d6hemaypodient @t landgdl2asinas shown in
Figure 60, for examRLemeRb7therd@h 8fn H30R imBMicbariGidseut &k @s shown in

Fi gure 61, for e ell%"anl atn contrac nglgs'taﬁg tuﬁoml:nnﬁimho' €s may have any
sui tabl e geonetrigéigﬁc’fpug%g) !ﬁg{treg W th vlgr fn poﬁéomet [J £, The tube may

extend any suita di st TRETTRE f s ™ And ey be conprised of any
sui tabl e nat eri akirgine eshicneee figpnsdt bematewrticiks HEPREFHY" "Bt not 1inited
to, plastic, netaismob [yt assle Furdivaey piyoh rehisksd Heflappevtf i on tubes are
di scl osed and desgliib8oh dr Ragéaai @kt adeti@iof the fhar Tiexamyl sape gy b&J, S.  Pat ent

Appin. No. 11/ 28§ppf}e94)7thetlijle¥, Ifo@éia&ip@,aplnﬁ)g 1300350 W06 @ sdnf@ bmtB@gents. ThBOX 85

strips 3802, 3804, 3806 may be kept separated by, for example, rigid spacers 3814, 3816,
3818, The shape memory polymer 3820 may cause the liner 3800 to coil up upon
dispense, as shown in Figure 54B, much like a party whistle curls up when a user blows
air into it.

[0305] In another embodiment, shown in Figure 55A, an external framework,
similar to a hoberman sphere, may be used to control the shape of the liner upon dispense
in order to, for example, help prevent choke-off. A hoberman sphere is capable of
folding down to a fraction of its normal size by the scissor-like action of its joints. Such

a framework 3906 may help the liner 3902 collapse in a pre-determined way that avoids
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Cont ai ning Viscous Liquid," filed Novenber 22, 2005, which is hereby
incorporated herein by reference in its entirety. [0311]1n another
enbodi nerwp 208/6hn in Figure 62, a tube 5900 nay be | REESR1I0AISES a
l'iner. The body 5902 of the tube nay have a spiraled, spring-like, or
coil ed shape, for exanple, in order to prevent or reduce choke-off. Tubes
of this type are further disclosed and described, for exanple, in U S
Patent No. 4,138,036, titled "Helical Coil Tube-FormlInsert for Flexible
Bags," filed August 29, 1977, which is hereby incorporated herein by
reference inits entirety. [0312]1n yet another enbodi nent, choke-off may
be reduced or prevented by inserting a tube into a liner, wherein the tube
may have a plurality of spring nenbers that connect the fitnent of the
liner to the tube. In sone enbodi nents, the tube may be simlar to the
tubes shown in Figures 60, 61, or 62, for exanple Tubes of this type are
further disclosed in greater detail, for @p e, Q % Pat ent No.

7,004, 209, titl etrolerf-%imBy & RbuHereiy ?38?1“‘@%%?8 °f%“fa“"ev6h§ R8P " filed June
10, 2003, which wymhéq@%V”Hh@b@ﬁ@ﬂﬁﬁ%@3%%¢€FHmﬁfmﬁé?%W%ﬂ%%°rn its entirety.
[ 0313] Anot her  metuliedwyoiom pre@sent in A ganchokecsohflation meoieoenisbdi nents nmay be
seen in Figure 63miahiehoshows @ditt @S Si6d disehse. af sote @0&ineact i bl e | ayer 6000
that may be attaﬁgggm&gm%a§H£Rgpe of a liner. A contractible |layer 6000 nay

attach to the i nE?rlﬂ‘B td lFlgurI 56a]B)|ws an&hef emfbgghmarg ofaarn?er %02 tIah%ay(ilg Lnl;daCt ible | ayer

6000 in some enbbdi am na of two

di ssimilar naterWéP?“mpﬁﬁeﬁ dﬁﬁ?émSﬁﬁé“ﬁﬁ?é@?&ﬁﬁ%%?”%fm“%oﬁ ygroscopi ¢ and
the ot her materi alercyreryedyieshhy rubes 8P be cwaesivd intyPhstmate “of “'PY dfui d i s

i ntroduced into tdentslof AEler d foe fyygrescopites 40gty re igfr velhed et r act i bl e | ayer
6000 nay expand Qﬂﬂ§ﬁ8@e&mﬁm&ﬁﬂ&f&Q&b&hﬁﬁ&&%&hﬁﬁ@ﬁ@ﬁiﬁm@e@ﬁga||y curl and

forma thick t Ubglsplént; tpercgi\/epclﬁhe ﬂnQ‘Q()(JZ lrnQ}ﬂJE: h(ﬁlgvprﬂ sgmglkddlnlgl‘ts()f f duri ng
di spense. Further 'suc %BB escrib ﬁ%cwgﬁ%gghﬁ, in US. Patent

No. 4,524, 458, tifprage ?ﬁﬁf%r dmm |mme%¥mw?en|8%em1cogrs for Flexible

Cbn;ainersz" fiI482NHVE%B@W“E@Fm%§8§?mﬁﬁ?€ﬁx“?2W@V@ "MESTpor at ed her ei n
inits entirety. of0314]1n other enbodi nents, a strip may be fixedly or
det achabl y attac f8eh Or I #other embodiment, shown in Figures 57A and B, slide point rails

4108 may be used to secure portions of the side of a liner 4102 to an overpack 4104,
thereby keeping the liner 4102 from collapsing in upon itself during dispense. Figure
57B shows a view of the slide point rails from the side and from above. The liner 4102
may have nubs that fit into channels in the rails 4108 of the overpack 4104. As the
contents of the liner are dispensed the liner 4102 may be pushed upward, but the walls of
the liner 4102 may stay attached to the walls of the overpack 4104.

[0308] As may be seen in Figure 58, another embodiment for helping to limit or
climinate choke-off may include an integrated piston. In such an embodiment, a liner
4202 may include a bottom 4206 that may be more rigid than the sides of the liner.
Accordingly, upon dispense the liner walls may be prevented from collapsing toward one
another because the rigidity of the bottom 4206 of the liner 4202 may act as a piston
keeping the walls apart.

[0309] In addition, in some embodiments, choke-off may be eliminated or
reduced by providing a choke-off preventer as shown in Figure 59. The choke-off
preventer 4210 may be configured to be operably secured to existing liner fitments and/or

special adaptors for use in coupling the choke-off preventer to the liner fitment or the
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ot her enbodi nents may be integral with a liner, in order to hel p prevent
choke-off. As may be seen in Figure 64, a strip 6102 may have a plurality
of channeWw®,201sed®3wi | | al so necessarily forma correspeadiusgoiplosssag ity of
rai sed portions 6106. The strip 6102 may 86 be forned of any suitable
material, or conbination of materials including the sane material as the
liner, or a different material than the liner. The strip 6102 may be
conprised of one or nore |ayers and/or one or nore materials. The one or
nore strips 6102 may be positioned inside of the liner, for exanple, and/or
attached to the fitnent, in some enbodi nents. Such strips are further
disclosed in U S. Patent No. 4,601,410, titled "Col |l apsed Bag with
Evacuati on Channel FormUnit," filed Decenber 14, 1984, which is hereby
incorporated hereininits entirety. Alternately, one or nore strips 6102
may be affixed to the exterior surface of the liner film such that the
filmconforns to the generally riqﬁed shﬁﬁqggfmthe ﬁtrh$mgépz. Such strips
are further di scPBEEETHY, 'S PRt Ko™ 4° B 74171 TT1T8d" " Col | apsi bl e Bag
wi th Evacuati on Pastsadadeyrrisdd avechisely foriRRYTY frremS=ie’™ i1 ed Decenber
20, 1988, whi ch snherehiybld neos popeinetn fereiady. byoeefhdipatsehd n its entirety.
In still another eaRoaiiRRtiso hdi@ Sheth @1640 2ayyuld e ivnp @gréal. with the film
of the liner, examles Qf WLGH @ATKad Uik RS vedgSRLd bedy bndatai | in U S

Patent No. 5,749,493 titl " Cond NMenber. for.Gollapsihle Container,”
filed Novenber 1ﬁff“pafﬂg‘:8“?afe“a\}ihelg%ﬁmpi“§%e#¥r elvE THcorporated herein by reference

) . y -
inits entirety. s rsirhbedirsthBEdiTheht e v PR B ETY may be si zed
such that the st tf fim&1e2he figey whils tatrepebreid!2 apdsy sheb I8 *Bift*™hot imited to,
by wel di ng to t heiubpistasdfare litstiO Theafiraltvwive tubd 4@ may Help kecreackayl e, the strip
6102 may be wel dgdy ksNieQind: RQIPAR lighnd @S ©Ensthecohtiniey floator teialt op and/ or

bottom of the Iiper. . £XAMRLES )AL, wHGNWS il kS vARE BBRgin i@ idehi s enbodi nent
are furt her dl SC (c)ise IJ;' dett alf! slo I N ogim§rits L'l?eagre%nger %%'ma?ha@e]aﬁleélg@’ ti t l ed “A

Di sposabl e Li qui &SPl AFRY "HRd BrSpensing Package .and .Met hod for its
Manuf act ure, " fi MERMSEHE BriEF hepropef eryFoningifh Pfe‘ie‘ger% ¥ EBY1'heBY por at ed her ei n
inits entirety. eféngt e pe@i@ 22 fray dhdsrisiblserigorieured f)° Seitdtfl e position
relative to or i nise@gr@loditintshheplrendr in@enay alfeds us@xample, in sone enbodi nents,
the strip 6102 mayiepe | QCALROEQMed: Al hifvn BIFiehEsloo @@ AL @lclonghied bt her

enbodi nents, the sfrip 6102 MRY, B8 AlbAGRRAhOtRS! | Bk Hut may be
relatively distant fromthe | o] Agemrpts for the

: | Net lf (Jnt rgielrpts bstS 1?!.llt %‘ 1!1 rlcaP Io
strip 6102 are fadt't B8 "HeEctPHed "Pn det 4l a““IL!JOF ‘exanpl e In U S Patent No.
6,073, 807, tit| echuweriastenmiodirgt i Wer W Ph B ae bl e BIFoMT nsert , " fil ed
Novenber 18, 1998806 ampkolthe Sody Pitheaybt ST 5808, O4By O0Ben it Tigued®) " Pf sposabl e Li quid
Cont ai ni ng and Diespansi, ighoRasbage beandlzea i cAppa foatxenmlef dypreby oraindanuf act ur e, "
filed June 2, 19%gituc§r@lcrms Qﬁhewmzi VQLh'otitﬁa tlh)@ﬁ’}@bym iaﬂ’c]ﬂi@lélﬁlﬁdﬁlagnedm\bﬁﬁ eininits
entiret Yy 87 Figure 61, the holes 5806 may be offset, in a pattern or randomly, relative to one another.
The holes 5706 may be rectangular as shown in Figure 60, for example, or the holes 5806
may be circular as shown in Figure 61, for example. In other embodiments, the holes
may have any suitable geometry, including holes with varying geometries. The tube may
extend any suitable distance into the liner and may be comprised of any suitable material
or combination of materials including, but not limited to, plastic, metal, or glass. Further
such choke-off prevention tubes are disclosed and described in greater detail, for

example, in U.S. Patent Appln. No. 11/285,404, titled “Depletion Device for Bag in Box
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[0316] I n sone enbodi nents, the skirt portion of the liner fitment may al so
have channels to further reduce choke-off, Exanples of such types of
channel s WO 20120580B8rt portion are further described, forCEsaphassssh U. S.
Patent No. 6,179,173, titled "Bib Spout with Evacuation Channels," filed
Oct ober 30, 1998, and U. S. Patent No. 7,357,276, titled "Coll apsi bl e Bag
for Dispensing Liquids and Methods," filed February 1, 2005, each of which
is hereby incorporated herein by reference inits entirety. In sone

enbodi ments, a liner nay be made by a process wherein a strip may be
advanced by a machine or a person a predeterm ned | ength during the

manuf acturing of the liner, such that a liner may be fornmed that may
include an inserted strip. An exanple of such a process is described in
further detail in U S Patent No. 6,027,438, titled "Method and Apparat us
for Manufacturing a Fluid Pouch,” filed March 13, 1998, which is hereby
incorporated herein by reference in its entirety. 317] Anot her net hod for
reduci ng or prev@ﬁ??ﬂbwﬁﬁﬁéﬁw%f@“ﬁﬁym?%é%6@%f&f%w§%g m%h%%ﬁinents,
inserting a corrggirbederegh g eitisg$ert 6200, as shown in Figure 65, into a
liner. In sone epbodi nent gthet fngodiviedt & slofvn tirhiBene G2 rasgfatse mey b d i nsert 6200
can be up to subgsiaRtdad ). trheosame owhdtla mashatcabiradd, stigiké, bner . | n anot her
embodi ment, the |nsert. G300 IBY RS hfhdlLMELN IR Rod i@ &han the width of

the liner, as sh for example dn Figur 6. nd RSB S2%8S, Such as shown
in Figure 66, th%M@H¥§??a%@%8b%ﬁ;eﬁgmgegéfgrt§'6P§hggéd but in ot her

cases, the i nser ColGBERTOMRY 5y &8 Bt TARTE> T&oTEL PV ' BFVexanmpl e, but not
limted to a C shopeacdirghnérencoin iteiretot her sui t abl e shape. The insert 6300
may al so be perf gsat ed G302anoticnerpai@ntehdtod] nemt sduedBecawged bhe i nsert 6300
my be narrower tnaaxﬂg ded€intb b ey whefln GO mSHRe R bSpring Aebérnigert 6300 may
: .nCl Ud.e onedor {Tpoqn%ct%{e rﬁﬁner@%ﬁtﬂé ﬁng% th@ﬁ%ésgﬁsoﬂﬁé}{@&ﬂleh@( tht he A Be Wf[ ﬂt h as the
iner in order tqg suppor e .l nser n Jlser.ln,.anot her
enbodi ment , shomﬁmiﬁggfﬁ%?%m%W?ﬁ%m?%ﬁg?“%ﬁ%fmﬁgg'ﬁgsgﬂ?é%ga?al verti cal
ribs 6406 on theﬁﬁﬁt@?Pﬁ?m§ﬁWF§8@L8f“FW¥’Pﬂﬁ%fm%bN%éﬁ%%reﬂuce or prevent
choke- of f when t Hiexbl pemtijesforciyichaipis@enel Féied fesr 10308 “its'ePYEY are descri bed
in detail in U Sincdlab@ittreiNg.ref2p89ls A@8y. titled "Col | apsi bl e Containers,"
filed Novermber 1Qg131956, A0t Gdhod B: REEERYNGOE POF abethehergibn by ref erence

inits entirety. [0318]110 gther, ethodigLnt SmyciRkes @bd By vbe prevented by
altering the surface %trucngn% F exanpl e,

of the fil the |iner

Fi gures 68-70 il PHSEY AT LY rFe?ﬁm%?m%%Fgég%ﬁ?Q%%F?%Eﬁgw@%at may be

applied to the i mtiewiforoxsule die cpfellc|pHel? # iPmg shpggs me b
comprised of a laminate 6002 of two dissimilar materials. For example, one material
may be non-hygroscopic and the other material may be hygroscopic. When moisture or
liquid is introduced into the liner, the hygroscopic layer of the contractible layer 6000
may expand causing the contractible layer 6000 to generally curl and form a thick tube
that may prevent the liner from chocking-off during dispense. Further such apparatus are
described, for example, in U.S. Patent No. 4,524,458, titled “Moisture Responsive
Stiffening Members for Flexible Containers,” filed November 25, 1983, which is hereby
incorporated herein in its entirety.
[0314] In other embodiments, a strip may be fixedly or detachably attached, or in
other embodiments may be integral with a liner, in order to help prevent choke-off. As
may be seen in Figure 64, a strip 6102 may have a plurality of channels, which will also

necessarily form a corresponding plurality of raised portions 6106. The strip 6102 may
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enbodi ments, the structures may conprise integrated grooves, such grooves
being further described, for exanple, in US. Pat. No. 7,017,781, titled
"Col | apsiwbeoasi@sner for Liquids,” filed August 2, 20@06T/GsR01a1053588 her eby
incorporated herein inits entirety. Alternately, the structure may
conprise a plurality of features on the interior surface of the liner that
may define a plurality of pathways by which the contents of the liner may
fl ow, such pathways being further described in detail, for exanple, in US.
Patent No. 6,715,644, titled "Flexible Plastic Container,” filed Decenber
21, 2001, which is hereby incorporated herein by reference inits entirety.
Features or structures may be incorporated into the liner filmby, for
exanpl e, mechanically or ultrasonically enbossing the features into the
filmor by using bubble cushion, sealed pleats or accordion folds, for
exanple. Integral features according to such enbodi ments are further

descri bed, for exanple, in U S. Patent No, q,6071097. Ltled "Col | apsi bl e
Bag for Di spensi Hg®Prtlitls™SHa "KEE hSdo it 8 Ralci 98 2882, and U.S.

Pat ent No. 6, 851mBig as the fifepdr & dfrentapssiidhfhen (Balgerf gpe ﬁpsﬁb%ﬁ@wg Li qui ds and
Met hod, " fil ed Jtomeis@Gf on2 Q031 l@@chd/one whicghnaieklsh@&re elyyr haosgippor at ed herei n
by reference in b10Sm® B dodii@beY insidBU e MG fof @aiplSaLEor dttitddurdicMghofiot r usi ons may be

formed on the sutface Aed REnbdifd Gt b3 BONE rﬁf@%mﬁn@ nis 4Ry ep! di ng and
quenChI ng heat S& La llﬁpﬁ(& gafﬁﬁilvzicuatlon 8116annel%rann%mt Ofr leqﬁeclgn% &h ngiCh:[ISO such

enbodi ments are fur , AN U S. Patent

No. 6,984,278, t i“‘-‘t‘elb%‘ﬂ“o“"f\r/éidﬁ‘iﬁ"ch“ if BSrem*r“és(ﬁj?“?aﬁlé 0B "ﬁF‘?f?ﬁ“"Ps HO% " January 8, 2002,
and U.S. Patent haxed P, @2Re®58urfact pit theglgher iy tspb éhatf thsr peeafyans inge A r

Channel - Equi pped gdntdupidz@irshabd@thd stip VAL LRuinsiRaek ages discipssd ied S Pume 26, 2002, each
of which is hereRy 4scor pRE atRMsIEER WA EvlcubthS PRy @hidyMetbdifot her

Enhancement s [0%94 0 rssntlerﬁlesBgmg%magsswhﬁcpm%ug tn@aa)ua@i fe¥in by gi d col | apsi bl e
| i ner S, cont ai ner qn sElll z&uot%:er em%(%lmerglthegtrl m&ylglgetg lf:]%l%h and/ or

f1 exibl e gusseteéffeﬁ}"e‘ﬁ(‘)tsentlret Some

embodi ment's may @ﬁ@@d&@”ﬁ%émﬁﬂ“ﬁBW@h%ﬁﬁ&ﬁé?ﬁ@ﬁf§mﬁP%VF3éﬁmﬁelow and nay

al so i ncl ude ones@49pital “Cmivd erivepriCallagsible Genkintr” fleddtorrmes 0pPHvi ded el sewher e
in this discl osukgichi{ 3% G}darasiorren @rdieeke mendngsty. t he exterior and/or interior

wal I's of the Iingpsand/ Qf oQV@ERREH, BRY: HaMRy BNifedSWi ki ip6i0at i ng provi ded

thereon. The coatllng., 8y,  LOSLERSE TRLRGL A wOATRAL: g ahaiof BwormdpCT EASE

per meabi |1t Y, I nCI;%%rS eForSexa';ngle e sttip g & n'l’a)? I% ldéalmtonﬁ)e weld
the top and/or bottom of the liner. Examples of such strips according to this embodiment
are further disclosed in detail in U.S. Patent No, 5,915,596, titled “A Disposable Liquid

Containing and Dispensing Package and Method for its Manufacture,” filed September 9,

1nges of the liner at

1997, which is hereby incorporated herein in its entirety. The strip 6102 may be placed at
any suitable position relative to or integral with the liner. For example, in some
embodiments, the strip 6102 may be located centrally or off-center. In other
embodiments, the strip 6102 may be attached to the liner but may be relatively distant
from the liner fitment. Suitable placements for the strip 6102 are further described in
detail, for example, in U.S. Patent No. 6,073,807, titled “Flexible Container with
Evacuation From Insert,” filed November 18, 1998, and U.S. Patent No. 6,045,006, titled
“Disposable Liquid Containing and Dispensing Package and an Apparatus for its
Manufacture,” filed June 2, 1998, each of which is hereby incorporated herein in its

entirety.
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resi stance, increase stability, provide anti-static capabilities or

ot herwi se reduce static, etc. Such coatings can include coatings of

pol ymer s WO 2p12&51498, netal , gl ass, adhesives, etc. and mag/useoiappissed
during the manufacturing process by, for exanple coating a preformused in
bl ow nol di ng, or may be applied post manufacturing, such as by spraying,

di pping, filling, etc. [0321] The storage and di spensing systens of the
present disclosure may include one or nore ports, which may be used for the
processes of filling and di spensing, and may include, for exanple: a

liquid/gas inlet port to allow a liquid or gas to enter the packagi ng
system a vent outlet; a liquid/gas outlet; and/or a dispense port to
permt the contents of the liner to be accessed. The ports may be provided
at any suitable location. In one enbodinment, the ports may be provided
generally at or near the top of the |iner and/or overpack. In a further
enbodi nent, the storage and dlsgwnse ass sept um whi ch

may be positionef*®h or "Sa]SREN Igtgﬁhﬁ%m?nﬁzfmgxﬁmmnw¥%mhw descri bed
above) and may sé@@d%%ém§§§@ﬁﬁpveﬁhé?%ﬁ?s%é@UW%%VC%%ﬂiﬁﬂﬁfmb any substance
therein. | n sonepeivbediumentiesrignfor gramalf, lin Bf. Prtkpe Np @11 198 73atitld 61b sept um may be
sterilized or asept:Gin fy@3dad] tHanmaddiitd odfbd Go.f Ped usdes.s.andn Nor uct ur es al r eady
described above, 7559Z’Qtth&lr“Cﬁlgggggh%Wb@ensﬁgsﬁﬁmpinh fisnad- schenpresent di scl osure

or one or nore C(P 9 eac) ofwh h1s ere ylncormxtedherg’m%rgerquenﬁtg ¢n§1jgl?91?sgmest ructures or
features, such as res or features in | s of the

li ner and/ or ovefﬁﬁﬁﬂmgﬁéﬁrﬁﬁﬁeﬁ@eU?éﬁ“?‘mg%%ﬁ*ﬁfm¥%§w’ PSbsing pattern of
the |iner and/orm@@éﬂp&@ﬁ“@ﬁ“ﬁﬁ@”@?k%ﬁﬂ@m%%ﬂﬁﬁﬁﬁﬁﬁg“WﬁéWé&Fl In one

enbodi ment, such thsitarlig iy te Sorrfee they. may fodildel sy, insfrehenpc dnmosmried e 2 pnay be used to
control col | apse pdfess ishBedbidne furtan@hion UBVEIRR a6 k,0273188C et hvaethod dhd col | apses

radially, wt hOU%ppi&Déér%Edfa@Mmg a@faldlpaﬁﬁl 19 WiRE 9, 6%, Iicn § @383] I n some
enbodi ments, one. or absorbant material s may be added to

the materi aI s of 1r1f(}1p0rathhere1nbyre(%eé'f}lcem 1tsen9rlgt%ack or on e_component s

t hereof, such as“ﬁ"bonté?ﬁ@?mwﬁﬁﬁfF@”m%véﬁﬁﬁgﬁdmgfmeVMMkdﬁr|ng or after

t he nanufacturlnQMpF@%@®%mI@mhgﬁﬂm%$%ﬂ%bﬁﬂﬁﬂ@aﬁ%ﬁ@éﬁ#§eﬁﬁmfhe assenbly from
t he external enviitonment mbbdoneale dOMath e ticherngssiilsyt 640 cinde wwse as an

i ndi cator or i deRblufie®f ihQfmethie cQMEr@RBLiGr. W didticntmblamer ia@ker 830/ or  over pack or

otherwi se to diff %l’ &r}gldtlaegy%omuatlokvgllxaﬁ ARG Qpllhé feeh as QlloGm foC@;larﬁMeSn may be added

usi ng, for exarrplFlegure gy% sdme castg sucp as showrpfraf? 19%6ttllle(-1;11lsert%300 %gy b@QeXeraq{; her suitable
mechani sm 90
U-shaped, but in other cases, the insert 6300 may have any suitable geometry, for

example, but not limited to a C-shape, H-shape, or any other suitable shape. The insert
6300 may also be perforated 6302, in some embodiments. Because the insert 6300 may
be narrower than the liner in some embodiments, the insert 6300 may include one or
more arms 6304 that may be generally the same width as the liner in order to support the
insert 6300 in the liner. In another embodiment, shown in Figure 67, a liner 6402 may
have integral vertical tibs 6406 on the interior surface of the liner to help reduce or
prevent choke-off when the liner is collapsed. Further such inserts are described in detail
in U.S. Patent No. 2,891,700, titled “Collapsible Containers,” filed November 19, 1956,
which is hereby incorporated herein by reference in its entirety.

[0318] In other embodiments, choke-off may be prevented by altering the surface
structure of the film of the liner. For example, Figures 68-70 illustrate a variety of

different patterns that may be applied to the interior surface of a liner. In some
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Absorbant materials may include materials that absorb ultraviolet |ight,
infrared light, and/or radio frequency signals, etc. For exanple, in one
enbodi merwQ 20teshavaer and/ or over pack nmay be subst anti alPCy/usppangisssis to UV
i ght. For exanple, in sonme enbodi ments, the |iner and/or overpack may

bl ock up to about 99.9% of UV light for about 190 nm wavel ength to about
425 nm wavel ength. I n other enbodi nents, the |liner and/or overpack may have
any ot her suitable degree of opaqueness, for exanple, so as to achieve a
desired | evel of WV bl ockage. [0324] The |iners and/ or overpacks descri bed
herein may be configured as any suitable shape, including but not Iimted
to square, rectangular, triangular or pyramdal, cylindrical, or any other
sui t abl e pol ygon or other shape. Differently shaped |liners and/or overpacks
can i nprove packing density during storage and/or transportation, and may
reduce overall transportation costs. Additionally, differently shaped

| i ners and/or overpacks can be used to differentjate assferﬂol ies fromone
anot her, such aseeligspb P HEUENY IPELT Dt HERBRTRNTE B ovi ded wit hin
the |iner and/ ordegvlet factends it BS.iPdelt 7Y 7§ ofledolprbE fst s on or

appl i cati ons t heLigoRt ert Sugal & 200, WBeh USledby igbreoratell herggt inlits eftiglyt her

enbodi nents, t heAllteinElg)r, fhe ﬁ{H&UreQﬁay &\ﬁ@l{spﬁﬁl}ﬁaﬁitydﬁ%l’ei; bad ihaseite amy be configured
as tany Su; t taﬁl e %pl%pr%}[a! yQJﬁ.l(;!:earplu;aQy gf!})ﬁl‘-wl;}gt)' \;/h:[;ch thb&at&tsgftaegﬁer %Q'dt di spensi ng
systens o e presen i sclosure w e in | SRENSE. SYSt ens.

[ 0325] Addi t i onal P(gv,’ * h&%ewaésnbﬁl%#%ﬁifsgltb%fm %%%a;?iéors and gﬁg\?éﬁgacks may i ncl ude
a base or chine EBRFBIENE TIEPl BigY foar THY PeRTiE "gor tT"8h® FEY be an
integrated or sepamatte Pointtiyorrore tolpol®nt Fofrey Pestidfie M*ard/ or over pack,
and may be renovablpeatar indebatdahinebyi nr songe entadilivent drasobinlr egard to chi nes
that are separat g, GQNPANRALS ind ME i 8 iR YbuBR cahibaedapiday oany sui t abl e
means, includi ngac%orr]cf’liog-fglcis,t for ﬁ%g.n%&e- Ifall f_‘t:atureg EcjcoQJlﬂgQJ1§utﬂ meqd@tgxnse§é ve, rivets,
screws, etc. Sone exanpl e chi ng ,ﬁgﬁq,dl n%n%& %}%%ﬂege(?oﬁg iLbed and/ or
illustrated in UM BEEys PABEre No™ "&6T) 248>t titled "Nested Bl ow Ml ded
Li ner and Over pa®keensing Lifus thept” fled Moy 35 20 prd Y Sl N P& Bus | y

i ncor por at ed her eiem:CoMbsdledhu frdisprasine biavidarny Malpilt &y we 3G P& 4@’ shape, and nay
be made from any wath i addve inbeRbo@Ed Blein 18 UGdn@SH ithetimmt ewfglfetudescri bed herei n.
In sonme enbodi rre'ﬂlk@ding Ergﬁlsi&lmg%e HRYa R Be L@ dt @Mll’n&di sbri cROHiAGG By Or add

stabilit y tot hem%lXiSt a%[ln qfleocrhinsgxe%tcigjda@g’resi%bi pegtlulgsgfoméé ECQJP(SHg ho @L@h g_- )
structurally), wel gFFt, safet% et c. d!:,?rf eérgrlgp.l g %te(%ﬁlo NBe,MRY i nclude one or
more i nt erl ocki nG™ B HaLT HEPF EEHET L o0 &P Uctures that 16 configured to

interl ock or mat dtleiMhod fs Grgrieenefitrar §fcdgamant 200y @4 515 5™'ad) acent

cont ai ner, eit heroxnesstitgdMetypdGr Phraing Ap Altagk!tBguippfddm fx By Vec™ s descri bed for
exanple in U S Biye idPRhe26 bib2, ebild 448 ishetdy indoipbrit@deréiNeisteidyBl ow Mol ded

Li ner and Overpack," filed March 1, 2011, which were previously

i ncor porated her ?Lrtrﬁér mge%gngsagi ng system or one or nore conponents thereof
may include a genvralg’?'y—rtmnded or subst nded bottom A rounded

antially r
bottom can hel p i easd "Hr'sPaHERHET ity a“fﬁ%ﬂ_y fl%%co%:{a Sﬁb% (Laln?rsé “T'Rerei n,
particularly in puiplings Sperrsios gagriieeagrdon Agibe gser waorgiRf b tsed to provi de
support for such spaekagitagy. syetenmdmntny g ielud rpoedi mentkergnehi me nay be used
with a [iner w thulcd 3lowOMEMPALK inchilt GG modreniaith@ols treder, feddte chi me may hel p
provide stability g, . Q. @MRhEr. @ rigid collapsible liner and may, in

some cases, be di [(%90? ns eqn Q)Me Qn"éod mergsi, %np &t@r?o?ﬁnd/or interior walls of the liner and/or

overpack may have any suitable coating provided thereon. The coating may increase

material compatibility, decrease permeability, increase strength, increase pinhole
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[0326] I n sone enbodi nents, the |liners and/or overpacks described herein may
i ncl ude synbols and/or witing that is nolded into the |iner and/or
over pack Wwo 20r@50093nor e conponents thereof. Such synbol $CRABL@N/OFF558 | ng may
include, but is not Iimted to names, |ogos, instructions, warnings, etc.
Such nol ding may be done during or after the manufacturing process of the
|l i ner and/ or overpack. In one enbodi nent, such nolding may be readily
acconpl i shed during the fabrication process by, for exanple, enbossing the
nold for the |iner and/or overpack. The nol ded synbols and/or witing may
be used, for exanple, to differentiate products. [0327]Simlarly, in sone
enbodi nents, the assenbly or one or nore conponents thereof may be provided
with different textures or finishes. As with color and nol ded synbol s
and/or witing, the different textures or finishes may be used to
differentiate products, to provide an indicator of the contents provided
within the assenbly, or to identi fd%/ for Whlb th apBlI i .(S:eartdiﬁccgrgt or applications
the contents ar et B UEei B ) RSt “BROSU ment .. the fexture or finish
may be designed tio S5 centingtissindinit joaipds gf mgPRISOT Pstict Beb glpe *BFVFi ni sh or t he
i ke, and i ncl udigndoray &dgplisgdugngclie nanfagxing precese by, for piy Pagngtshe assenbly or
one or nore conparsRtsd tihgseadidgay naebdapplidp faviengraspalh a4 tyy or handl i ng of
the assenmbly or conpopent sufhgreof, and thereby reduce or mnimze the risk
of dr Oppl ng of t §21 Sseq%)elsor'a GLIQ%iSIIJ:CI?Sﬁlt y gte%ls Qtr thefplles@ﬁt inlogﬁpeynaplgcluﬁeeadl l y .
acconpl i shed during the tabrrcation E ocess b%é uhor dexaqplagd provi ding a
mol d for the i nét S RO BRAEPBAE RS PO At &1 th P he®aPpr opri at e
surface feat ur esmairhdt freeairhodibifesn s rot Relltol Y T1gHR i afd/ or over pack
may be coat ed w bdakatilr@yste@petvent @tlara lifvidizisohilet; dnfforg dispesanmbyainetht s, the texture
or finish may 92 .06 PhOMEAad 0Red tRSba by i@ bbyded 4@y endvie loextidni ner and/ or
over paCk or SUbSEn%Q%T{r)n@Aéilnxm,ttﬂ%org Qltcl}l Je%ltone@&anan}eat ernea!gmg fp &m&ﬂent s thereof.
odi e

However, in other nt the texture or finlsh 1By, Qe provided on
only a portion of‘“d{gh‘)e"erfafknel? azﬁiﬁtaef(%? O%I\I}eélr‘ pack ‘or all)eoretaicgny ?yone or nore

conponent s t her edfiude pe3oB ! 238 herdiBydt rEftee * PRET 18 67° wal I's of the
| i ner and/ or overgpaieK sivesyanh @ayrrabihs deebbitherchy ewrl A E T YE@&F eat ur es,
textures, or finisHeSnsohflen@iihedi aaem bisof Wienehdpr tebren sy Sesriiliz¢d cconpri ses an
overpack and |inggy.or multiple liners, etc., the interior surface

f eat ures, textur 22] or fh!l g!i'dﬁcﬂ%é fe:Q\Ires tan%mgt\{r@sr Jﬁ@.@}kdesc%d Q}E\_@, i@ btheTOI € of the
liners, may reduce adhesion.befween over pack aggpc%‘én@glgreof or between two

liners. Such int &PPSPUEUFFRee #ﬂ\él\%’treﬁe?%ig?m extures, or finishes can al so |ead
to enhanced di sp@msiad ofherghapeh iR & Sa e 41 BT BT “LEF TSl 't erial s to the
surface of the ovetepalbke trind fnferofegick thestan be yxyd tosefie! Mo FIPHY P4 Dr exanpl e, the
surface hydl’ Ophka)f 1Gd ltnM" afifor Jﬁ'yi'ﬁliéloqfﬂ ladel o Bdrd dpmponents thereof. In one embodiment,

such structures (e.g., folds, honeycombs, etc.) may be used to control collapse of the liner

and/or overpack, such that it collapses radiaily, without substantially collapsing

vertically.

[0323] In some embodiments, one or more colors and/or absorbant materials may

be added to the materials of the liner and/or overpack or one or more components thereof,

such as a container, bottle, overpack, or liner, during or after the manufacturing process

to help protect the contents of the assembly from the external environment, to decorate

the assembly or to use as an indicator or identifier of the contents within the liner and/or

overpack or otherwise to differentiate multiple assemblies, etc. Colors may be added

using, for example, dyes, pigments, nanoparticles, or any other suitable mechanism.
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[0329] I n sone enbodi nents, the assenbly may include one or nore handl es.
The one or nore handles can be of any shape or size, and may be |ocated at
any suit abeopasieson of the assenbly. Types of handl esPCaus2oglossses but
are not linmted to, handles that are |ocated at the top and/or sides; are
ergonom c; are renovabl e or detachable; are nolded into the assenbly or are
provided after fabrication of the assenbly (such as by, for exanple, snap
fit, adhesive, riveting, screwed on, bayonet-fit, etc.); etc. D fferent
handl es and/ or handling options can be provi ded and may depend on, for
exanple but not limted to, the anticipated contents of the assenbly, the
application for the assembly, the size and shape of the assenbly, the
anticipated dispensing systemfor the assenbly, etc. [0330]In sone

enbodi nents, the assenbly may include two or nore |ayers, such as an
oxgrgack ?nd a Iinerhbrultiple over packs, or nultiple liners. In further
enbodi nents, an asse may include at |east three |layers. which

ensure enhanced EuMHPEM waPdWﬁ8M?8h%%ﬁ¥§bF%@g%ﬁﬁ?“ﬁ%@#‘%ge strug?ﬁrgflp
strength, and/ or adecdisdswenpetemsats [Fprieypmpleinene AAinst feHia fdYer s nay be made
fromthe same or odbdkf erent suxatighi absjouschv &gt butr seelel infpteed to, the
nmaterial s previ obhshdieath, 36 U5 QlorRRMRK Ray B3] dobue oM BTDBOdNENt S, t he
assenbly may con%t%nﬁw%lg@w MRabs BVEIRAEK M Qther LtdEFents, kB Bven furt her

embodi nent s,  t hean%}orr(]) elrpgckway have QP¥th§ (s)m%lr(; i%'%%e o?cl)zpl\&ueanQ fo@&%pﬂ% as?orrb()di ment, the
assenbly may conprise a 'Pnér “that 1s e of aflexible gl ass type or a
flexible gl ass/ praet &SRB '8Heés f1 exi bl e glass |iner may reduce or
elinminate the 930033kr nedhd lons v oyypersricwite ke &y forit6e'i*h& ®ont ent s st or ed
t her EI n. A fl exi bi_it@leg{alaSiScluhihg’I@lrnoteriyed&j ssre.gatdneghijyariggiyat gr p)yaméjlfll, wi t hst andi ng
chem cal s or che @ﬂli@ti([aj, & Sny BB suﬁ@gﬂﬂugcinbll ofher\ihapeh Diittrbvey shap@tiefsingilos, such as PEN
or ot her pl asti C§v~:rpacks can improve packing density during storage and/or transportation, and may

reduce overall transportation costs. Additionally, differently shaped liners and/or

overpacks can be used to differentiate assemblies from one another, such as to provide an

indicator of the contents provided within the liner and/or overpack or to identify for

which application or applications the contents are to be used, etc. In still further

embodiments, the liners and/or overpacks described herein may be configured as any

suitable shape in order to “retrofit” the storage and dispensing systems of the present

disclosure with existing dispense systems.

[0325] Additionally, some embodiments of liners and/or overpacks may include a

base or chime component or portion. The chime portion may be an integrated or separate

portion or component of the liner and/or overpack, and may be removable or detachable

in some embodiments. In regard to chimes that are separate components, the chime may

be attached by any suitable means, including snap-fit, bayonet-fit, friction-fit, adhesive,

tivets, screws, cte. Some example chime embodiments are described and/or illustrated in

U.S. Prov. Appl. No. 61/448,172, titled “Nested Blow Molded Liner and Overpack,” filed

March 1, 2011, which were previously incorporated herein. The chime may be any

suitable size and shape, and may be made from any suitable material, such as the

materials described herein. In some embodiments, the chime may be configured to

enhance or add stability to the system for stacking, shipping, strength (e.g., structurally),

weight, safety, etc. For example, a chime may include one or more interlocking or

mating features or structures that is configured to interlock or mate with a complementary
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[0332] I n sone enbodi nents, as described in sone detail above, a desiccant
may be used to adsorb and/or absorb water, oxygen, and/or other inpurities.
Si m | ar | Woize12asm@3enbodi nents, a sorbent naterial, andPCh/USeNg/055558

enbodi ments, a small cylinder, may be filled with a gas, a m xture of
gases, and/or a gas generator and nmay be placed in, for exanple, the
annul ar space between a liner and an overpack. The sorbent material may be
used as a source of pressure for pressure dispense without the need for an
external pressure source. In such enbodi ments, the gas or gases may be

rel eased by the sorbent by heating the system or by electrical pulse,
fracture, or any other suitable nethod or conbination of nethods. [0333]In
order to assist in making the assenblies described herein nore sustainable,
t he packagi ng systens or one or nore conponents thereof, including any

over pack, liner(s), handles, chines (support nenbers), connectors, etc.,
may be manufactured from bi odegradabl e naterials or biodegradabl e pol yners,
i ncl udi ng but nof™7 R &b ﬁrﬁﬂ?d?8gﬁafﬁgﬁ8§¥%£ﬂCﬁﬁﬂ% gslike

pol y- 3- hydr oxybutyiee &r mB)n U Bloy Agrd Mo el/r&t BriftdeNeeHn™ Mo

pol yhydr oxyhexanoad exd ORkkdk., filgOlagch &1L, gvhighoted peRludy) incoperitog barimyd ene succi nat e
(PBS); pol ycapr obaGliangeth RGh)o; mipebypadiiytdrbidesicupalgymtilnylndalocohol ; st arch
derivatives; cel LuUJta%@y r&lﬁ&e@goﬁ)m, IAI rKﬁde@ﬁ)ltJn{*Uaﬂ&%lg in@%@tdﬁﬁe%a@i@df #d trocel | ul ose
and t hEI r deri Vatcoint\én ssthe(eglelmltié'llllarqi lgédm %IIS%'SG l 81‘% lé]'rlsl Q clgrgquay @J‘IQQQJ ment S, t he
assenblies or one or nnr@’conﬁbn nts thereot ma e,nanq;ac ured from
materials that cEABEPPEEYREEPe PERLVEPBEE™ SRE S SHe™ &fbodi nent s, used
i n anot her proceih diperpiwutgnereragy Upsudhiaf frpdiiset debmg e PP FHiET eby al | owi ng
such end user (s) stibditylie®sS@dmple.@#id collapspa Gier aphmdy Hiesomapespsy oAirre bor | ower their
overal | em ssi ongumpkeens€xanpl e, in one enbodi nent, the assenbly or one or
more conponents T[Jaﬁ eof i R¥e Q@odﬁﬁﬁéﬂfb@%&l En@/gr ot/c{r&m Rkl jleéin&ia}t hat may be

! ncinerated, suc I;lncl:[l ?‘ytmb('):lshagd/ I;I@m ¥ng gg ri]senqo?dgdelqo &plﬁlgr%(ﬁopme%yor Qt% of apt ur ed and
i ncorporated or USéd™n anot her process by 't e.zﬁng or different end user.
1ﬁc u EE, Sutlts ﬁot Iimited,to

In general the aSSBBPYEs ot SHd YEroSuloe™ LEsd er'eot - may be
manuf act ured fr ommenies ingfugionstyaringeais Breh pakkoy ppdgdongiring F2te ffay be convert ed
into raw mat eri ahsnutabigibg ey dee isedd/agaiprk. 184e «pto885] jukk nodine enbodi nent s,
structural feat U h@ySbe MRy Q@)mglﬁ]&ii @.ﬂ@dheifdﬂltio&ioﬁ h&esh byﬂﬁﬂ' example, embossing

the mold for the liner and/or overpack. The molded symbols and/or writing may be used,

for example, to differentiate products.

[0327] Similarly, in some embodiments, the assembly or one or more components

thereof may be provided with different textures or finishes. As with color and molded

symbols and/or writing, the different textures or finishes may be used to differentiate

products, to provide an indicator of the contents provided within the assembly, or to

identify for which application or applications the contents are to be used, etc. In one

embodiment, the texture or finish may be designed to be a substantially non-slip texture

or finish or the like, and including or adding such a texture or finish to the assembly or

one or more components thereof may help improve graspability or handling of the

assembly or components thereof, and thereby reduce or minimize the risk of dropping of

the assembly. The texture or finish may be readily accomplished during the fabrication

process by, for example, providing a mold for the liner and/or overpack, for example with

the appropriate surface features. In other embodiments, the molded liner and/or overpack

may be coated with the texture or finish. In some embodiments, the texture or finish may
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and/ or overpack that add strength and integrity to the liner and/or

over pack. For exanple, the base (or chine in sone enbodi nents), top, and

si des of wheolzosew93and/ or overpack may all be areas thaPCEASRILLARTSES

i ncreased shake and external forces during filling, transportation,
installation, and use (e.g., dispensing). Accordingly, in one enbodi nent,
added t hi ckness or structural edifices (e.g., bridge tressel design) may be
added to support stressed regions of the |liner and/ or overpack, which can
add strength and integrity. Furthernore, any connection region in the liner
and/ or overpack may al so experience increased stress during use.
Accordingly, any of these such regions may include structural features that
add strength through, for exanple, increased thickness and/or specifically
tailored designs. In further enbodi nents, the use of triangular shapes
could be used to add increased strength to any of the above descri bed
structures; however, other desi chanllt(:alb pﬁtkemmgatures may be
used. [0336]1n sﬁﬁﬁmgﬂﬂﬁﬂ?ﬁﬁﬁvgla?ﬁ m%? ¥ §G8 AN 8" Epense “dssenbl y or one
or nore conponen?%M%%éw@dﬂmm$mﬁﬂﬁﬂﬁ ﬁ@wﬁﬁyn8Véﬁﬁg€wm6ﬁmﬂ?ﬁﬁfis) may i ncl ude
rei nforcenent f eatitimess prsiitedrnagy dvotionntybe lindr pridbrevgkroads or agorfrpsttere f i ber (s)

epoxy, or resin, @bk conbdhiais ey be integrated or added to the assenbly or

one or nore conp B%f't S tlﬂ%e%g[)odlmg‘ﬁs tﬂ:qxtgrll)r%@ of thlaQﬂ;l& thi/or ol/eﬂ)a& End}e r to add

reinforcenent or s tfo(/lgeq quth centaln surtlz;'ce rlifegthrps tg( ures, W1ghesrr%yemg)%§mn§stwhér& hi g h pressure
di spense appllcaPlons or 1n-applications for dispens |n9urcgh Vi scosity

contents or corrﬁ%?ﬁ@m%ﬁﬂﬁgﬁﬁ§wmﬁﬁ§§7T1ﬂ“?ﬂ??ﬁ%?ﬁéﬁﬁSEP ht's, flow metering
t echnol ogy may bé&ategst thybres, giffyiient! @ oerich pogr 4 ree ofititierst P& “fi°spense connect or
for a direct neastsenmentendk ovvaice ind dier, bektngn de litevse feldinfroomfdehe | i ner and/ or
overpack to a dowhuws! RaR) Praeessn b BidreGlhadRastheimBN nindfized he mat eri al

bei ng del i vered g(ﬁ}é*!ilorgof E%Fté?nvthaggalsttﬁﬁe stﬁl@cg O%g\rerpyc\ﬂ( grhneggte@- bywalmgllﬂngrm-y hel p ensure

process repeatab | |t rr il 4k one enbodiment, the integrated
flow neter may pro “}dl’le hesufePL}i% %Cb Qy Lyd“xlfhlflp eadout of thglesmat erial flow.

The flow neter, B’r”'ngt her™ ¥BHPY f‘ts 8’f’ asfeﬁlély WSLPC«%% onE AFAREt he
characteristics &% otyempitemes el be Of amcshagehic fig: Apreay Fidteatdiakit Wbt o vi scosity and
concentration) apditi@toh®s askhiow TRy @nediers icideducengilided at liaghs t 0 provi de an
accurate flow nmeasufeomRat,. theAgQidltmi sanad-d eyonofdic; art hdmBvahlad: Héw‘aehtye,, ar he i nt egr at ed

flow meter can bﬁmlge(a rm Ll%l’igsglglytoloare%l;nged%& Qbrlca%Q)f @&&M@(@Lhyas pEasure, a

specific material stor " fromt edq ensgassenbly. In one
enbodi ment, 95 %éxalim%er %%p% a%héesslvlejrrléetmgasc Bed on, bCylonet i e%? p glf I ed to naintain

a substantial |y éBfsesthayl H@ﬂ“ﬁ?@@?ﬂ?%m%Fmﬁ#Wﬂ%mF?F%”m%ﬁﬁﬁﬁ]In sone
enbodi ment's, t he liaiss @iy ayticingeg cdnatd ofibleasssrelpethe agrbippginiyy the ¥y 88 or
size and shape of the assembly, the anticipated dispensing system for the assembly, etc.
[0330] In some embodiments, the assembly may include two or more layers, such
as an overpack and a liner, multiple overpacks, or multiple liners. In further
embodiments, an assembly may include at least three layers, which may help ensure
enhanced containment of the contents therein, increase structural strength, and/or
decrease permeability, etc. Any of the layers may be made from the same or different
materials, such as but not limited to, the materials previously discussed herein.
[0331] In some embodiments, the assembly may comprise a single wall overpack
or liner. In even further embodiments, the single wall may comprise PEN. In another
embodiment, the assembly may comprise a liner that is made of a flexible glass type or a

flexible glass/plastic hybrid. Such flexible glass liner may reduce or eliminate the
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sensors. Such | evel sensing features or sensors may use visual, electronic,
ultrasonic, or other suitable mechanisms for identifying, indicating, or
det er mi niwg 20hsk@sel of the contents stored in the assegi/us201Fosssexanpl e,
in one enbodi ment, the assenbly or a portion thereof may be made from a
substantially translucent or transparent material that may be used to view
the level of the contents stored therein. [0339]In still further
enbodi ments, the storage and di spense assenbly nay be provided with other
sensors and/or RFID tags, which nay be used to track the assenbly, as well
as to neasure usage, pressure, tenperature, excessive shaking, disposition,
or any other useful data. The RFID tags nmay be active and/or passive. For
exanpl e, strain gauges nay be used to nonitor pressure changes of the
assenbly. The strain gauges may be applied or bonded to any suitable
;onPsggntoo;ntgﬁtgfsgcgly. Ln sorp enbo$Lnents,_the strain gauges may be
rpack or I ner.

dgfernine pressuﬁﬁmﬁﬁ?fdgﬁﬁmﬁﬁ“ﬁﬁ“%@ﬁ%%m%g%%bgg%nﬁgggﬁg%sg%gobgeuaggfLF f or
a general |y sinphe afresd te d¥er vgpardipperh @t %fr?’[‘eg'“@‘ts&?téﬁnpi“%le tffe 1iner and/ or
over pack. For exanmpheryld he gENaioferglatige may be used to alert an end user
when to change oftkszp | i MEEmdQmbodRYsHEdkER M aSe &tal @Bt a@bsicaB@ani sm such as
in applications Whene, L hdd8kARLL Ol RURIPaRKirkSiidS efias i reactor or
Fil Sp.osal system sol Qcm%ggi‘)%gtls, g%%%n% M\g]rlg,rat% i]g' sh%e e%lgoqgelgtsi, zysl 'éch_lexﬁer,thﬁ str al n gauge
is hi gh enough, ] fn may “Be aEf e 1%10 provi 3e a contr O|m S| qa or di spense
amount and flom/Pﬁ@éV“T6@%0?%??H@ﬁSHmY%ég%?@§@h?d?ﬂ&%%%?Shmhas been
described with refenehcentriss e f By ehisouPrEnt’s oOFeFLENS ki | 1 ed in the
art will recogni peusdihat soghangesemayrehe drpde vitpuiflome &nd cdeteli | wi t hout
departing from t BgasPbdkd.t n bitenSQRREs, @F gal da Gasds RWy@AteicBA.by @6sorb@t ai N8 W cl ai m

by heating the system, or by electrical pulse, fracture, or any other suitable method or

combination of methods.

[0333] In order to assist in making the assemblies described herein more

sustainable, the packaging systems or one or more components thereof, including any

overpack, liner(s), handles, chimes (support members), connectors, etc., may be

manufactured from biodegradable materials or biodegradable polymers, including but not

limited to: polyhydroxyalkanoates (PHAs), like poly-3-hydroxybutyrate (PHB),

polyhydroxyvalerate (PHV), and polyhydroxyhexanoate (PHH); polylactic acid (PLA);

polybutylene succinate (PBS); polycaprolactone (PCL); polyanhydrides; polyvinyl

alcohol; starch derivatives; cellulose esters, like cellulose acetate and nitrocellulose and

their derivatives (celluloid); etc.

[0334] In some embodiments, the assemblies or one or more components thereof

may be manufactured from materials that can be recycled or recovered, and in some

embodiments, used in another process by the same or a different end user, thereby

allowing such end user(s) to lessen their impact on the environment or lower their overall

emissions. For example, in one embodiment, the assembly or one or more components

thereof may be manufactured from matetials that may be incinerated, such that the heat

generated therefrom may be captured and incorporated or used in another process by the

same or different end user. In general the assemblies or one or more components thereof

may be manufactured from materials that can be recycled, or that may be converted into

raw materials that may be used again.
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1. A liner-based system conprising: an overpack; and a liner provided
within the overpack, the liner conprising a mouth and a liner wall formng
an interiwo20enistep3of the [iner and having a thickness ®athsedansiske |iner
is substantially self-supporting in an expanded state, but is collapsible
at a pressure of less than about 20 psi. 2. The liner-based system of
claim1, wherein the liner is configured to coll apse away froman interior
wal | of the overpack upon the introduction of a gas or liquid into an
annul ar space between the liner and the overpack, thereby di spensing
contents of the liner. 3. The liner-based systemof claim2, wherein at
| east one of the liner or overpack conprises one or nore surface features
for controlling the collapse of the liner. 4. The liner-based system of
claim3, wherein the one or nore surface features conprise a plurality of
rect angul ar - shaped panel s spaced around t he circunference of the at | east
one of the liner over pack. . The liner-ba ed syste f claimd4,

ighrig e

wherein the |i ne[m:"élnd O\f’esf“ﬁe ewdla’%s TOBFO\HBT BE e

I'ner - based system
of claimb5, mheréWﬂOWW@k@ﬁ@W%ﬂ@hW%m§U?P&E@mﬁgafﬂ?@@‘fﬁF“%%%trolIlng t he
col | apse of the It meroratie oemkgudiedst op. reisikds af te linatelgr ¢epckhet ween t he

| i ner and over paglk sheReR @t dxfridGtilodRedthEPRASRemal férees Thdg Hiimger - based system

of claim3, further GATRLLSHERIAGY, HetAYPALL LD, it BE@¥dRR] Or Of the

over pack.
added thickness or structural edifices (e.g., bridge tressel design) may be added to support

stressed regions of the liner and/or overpack, which can add strength and integrity.
Furthermore, any connection region in the liner and/or overpack may also experience
increased stress during use. Accordingly, any of these such regions may include
structural features that add strength through, for example, increased thickness and/or
specifically tailored designs. In further embodiments, the use of triangular shapes could
be used to add increased strength to any of the above described structures; however, other
designs or mechanical support features may be used.

[0336] In some embodiments, the storage and dispense assembly or one or more
components thereof, including any overpack or liner(s), may include reinforcement
features, such as but not limited to, a mesh, fiber(s), epoxy, or resin, etc. that may be
integrated or added to the assembly or one or more components thereof, or portions
thereof, in order to add reinforcement or strength. Such reinforcement may assist in high
pressure dispense applications, or in applications for dispensing high viscosity contents or
corrosive contents.

[0337] In further embodiments, flow metering technology may be either separate
or integrated into the dispense connector for a direct measurement of material being
delivered from the liner and/or overpack to a down stream process. A direct
measurement of the material being delivered could provide the end user with data which
may help ensure process repeatability or reproducibility. In one embodiment, the
integrated flow meter may provide an analog or digital readout of the material flow. The
flow meter, or othet component of the system, can take the characteristics of the material
(including but not limited to viscosity and concentration) and other flow parameters into
consideration to provide an accurate flow measurement. Additionally, or alternatively,
the integrated flow meter can be configured to work with, and accurately measure, a

specific material stored and dispensed from the dispense assembly. In one embodiment,
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8. The liner-based systemof claim?7, wherein the chine is coupled to the
overpack by snap fit, the chine substantially entirely covering the one or
nore surfwoeofzmiasses. 9. The |iner-based system of cl @CEUB20MI085588 N at

| east one of the liner or overpack are configured to control the coll apse
of the liner such that the |liner collapses substantially evenly
circunferentially away fromthe interior wall of the overpack. 10. The

| i ner-based systemof claim2, further conprising a liquid selected from
t he group consisting of: acids, solvents, bases, photoresists,
phosphorescent dopants, ink jet inks, slurries, detergents or cleaning
formul ati ons, dopants, inorganic, organic, netal organics, TEGCS, or

bi ol ogi cal solutions, DNA or RNA solvents or reagents, pharmaceuticals,
hazar dous waste, radioactive chem cals, nanomaterials, sol-gels, ceramcs,
liquid crystals, coating materials, paints, polyurethanes food, soft
drinks, cooking 0|Is a rocE l%als |dndusttr|alb ql Cé tOmecosmetlc
chenical's, petr ol &P PHBF CaRS, o WSt PEL CESTARY ™ Healt h or oral
hygi ene productsmﬁ§ﬁd”F8PPetry products 11. The Ilner-based syst em of
cl ai m 8, wherei niogdae chilmencobpdimeseak: agenfyhmey isfuddeyd tinting fftees opr ot ect i ng
contents of the kh®€rsuchida senshld @athrésReensda®e e SynsicRimmod uiekai,m 2, further
COI’Tprl Si ng neansotﬁeogultﬁre%ﬁﬁﬁshpgr ﬁgﬁ%l% Q(iu{atlng, olgetenn-[h% tlle'leﬂ@rof JB@S ed SySt em of

i ner and wher ei n %F Fe§nn&§%%€yo ?%%l Oe as “has. een renoved. 14.

The 1i ner-based §‘§7‘§){‘ BROTY &1 HHD 2 S"ikiﬁaétﬁaé“ tﬁnSF ent Ioréraa’g'farem matergghﬁ he |iner or

over pack conprls@@*&“ﬁVﬁWﬁWFFV“éﬁewﬁv%“Wﬁ&@?@ 15. The liner-based system
of claim 2, wher @3 at Iegtfutgnenbgimettf)te brggemd dppepyerepdicky & e conpri se of a
bi odeg radabl e rra;;:e‘ricie«a\kﬁh other sensors and/or RFID tags, which may be used to track the assembly,

as well as to measure usage, pressure, iemperature, excessive shaking, disposition, or any
other useful data. The RFID tags may be active and/or passive. For example, strain
gauges may be used to monitor pressure changes of the assembly. The strain gauges may
be applied or bonded to any suitable component of the assembly. In some embodiments,
the strain gauges may be applied to an outer overpack or liner. The strain gauges may be
used to determine pressure build-up in an aging product, but may also be useful for a
generally simple measurement of the contents stored in the liner and/or overpack. For
example, the strain gauge may be used to alert an end user when to change out a liner or
may be used as a control mechanism, such as in applications where the liner and/or
overpack is used as a reactor or disposal system. In embodiments where the sensitivity of
the strain gauge is high enough, it may be able to provide a control signal for dispense
amount and flow rate.

[0340] Although the present invention has been described with reference to
preferred embodiments, persons skilled in the art will recognize that changes may be

made in form and detail without departing from the spirit and scope of the invention.
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16. The liner-based systemof claim?2, further conprising a sensor for
nmeasuri ng di spense of the contents of the liner. 17. The liner-based

syst em ofwol2aiznsp93f urt her conprising a device for trackcmgsaeilogsss one of
| iner contents or |iner usage. 18. The liner-based system of claim 2,
further conprising a dessicant between the |iner and overpack. 19. The
l'iner-based systemof claim1, further conprising a cap adapted for
coupling with the mouth of the liner. 20. The |iner-based systemof claim
19, further conprising a connector for. at |east one of filling the |liner or
di spensing contents fromthe Iiner,(ﬁwgmconnector adapted for coupling with
the cap of the liner. 21. The liner-based systemof claim 20, wherein the
connect oVeic®iBonf i gured for substantially aseptic filling or dispense. 22.
The |iner-based system of claim 20, wherein the connector conprises a

di pt ube probeLtnqﬁmpg&kaggha¥%5&?ﬂg§gjnto the liner for dispensing the
: e

contents of the I|iner. i ner-based system of claim22, wherein the

connector is further adapted for recirculation of the contents of the
liner. 24. The |ianequensskdndystem of claim2, wherein the liner wall in an
expanded shape is substantially cylindrical.

a liner provided within the overpack, the liner comprising a mouth and a
liner wall forming an interior cavity of the liner and having a thickness such that
the liner is substantially self-supporting in an expanded state, but is collapsible at

a pressure of less than about 20 psi.

2. The liner-based system of claim 1, wherein the liner is configured to collapse
away from an interior wall of the overpack upon the introduction of a gas or
liquid into an annular space between the liner and the overpack, thereby

dispensing contents of the liner.

3. The liner-based system of claim 2, wherein at least one of the liner or overpack

comprises one or more surface features for controlling the collapse of the liner.

4. The liner-based system of claim 3, wherein the one or more surface features
comprise a plurality of rectangular-shaped panels spaced around the

circumference of the at least one of the liner or overpack.

5. The liner-based system of claim 4, wherein the liner and overpack are

coblowmolded.

6. The liner-based system of claim 5, wherein the one or more surface features
for controlling the collapse of the liner are configured to maintain integrity

between the liner and overpack when not in active dispense.

7. The liner-based system of claim 3, further comprising a chime coupled to the

exterior of the overpack.



25. The liner-based systemof claim2, wherein the liner wall in an
expanded shape has a substantially rectangular or square cross-section. 26.
The | i nerwbasedssiwst em of claim1l, wherein the |iner corpritsesllmasbtiral ity
of predetermined fold lines that allowthe liner to be collapsed in a
predet erm ned manner, and wherein the liner is provided within the overpack
by collapsing the Iliner in the predeterm ned nmanner, inserting the

col | apsed liner_jnto nmout h of the averpack, and expandi he |i ner

i nsi de the ov%rﬁ%%k@“$?$ﬁSVﬁ@“Vﬁ%@?g%g§€§“§9gFéﬁPB?wgpgghg%?&ﬁherein t he
over pack Corrp(‘}\i&@i%ktb APELURAUNIRE EhRGNASNY RSy cov&ingAhk bA€Er GORPT i Sing: a
polynmeric |iner Ilv?gﬁﬁfﬁg an interigr égvityygf tﬁgﬁliner,rthg$linerg

wal | having a&ﬂh&@&mesgtof bet ween about 0.1 nmto about 3 mm such that the
liner is substantially free-standing; and a nouth configured for coupling

w th a punp djspense gonnect [ I BN | ai m

28, wherein t%g?ﬁﬁﬁ%ﬂgﬁgﬁgséékhgﬁ%%c d?”?%Q%Hgga%ngoﬁ%%sgkﬁ@gﬁﬁﬁﬁgfass

bottl e di spengkrenfyisé®m control the collapse of the liner such that the liner collapses
substantially evenly circumferentially away from the interior wall of the

overpack.

10. The liner-based system of claim 2, further comprising a liquid selected from
the group consisting of: acids, solvents, bases, photoresists, phosphorescent
dopants, ink jet inks, slurries, detergents or cleaning formulations, dopants,
inorganic, organic, metalorganics, TEOS, or biological solutions, DNA or RNA
solvents or reagents, pharmaceuticals, hazardous waste, radioactive chemicals,
nanomaterials, sol-gels, ceramics, liquid crystals, coating materials, paints,
polyurethanes, food, soft drinks, cooking oils, agrochemicals, industrial
chemicals, cosmetic chemicals, petroleum, lubricants, adhesives, sealants, health

or oral hygiene products, and toiletry products.

11. The liner-based system of claim 8, wherein the chime comprises a barrier

coating for protecting contents of the liner.

12. The liner-based system of claim 2, further comprising means for preventing

choke-off.

13. The liner-based system of claim 2, further comprising a liquid within the
interior cavity of the liner and wherein at least some of the headspace gas has

been removed.

14. The liner-based system of claim 2, wherein at least one of the liner or

overpack comprises a plurality of wall layers.

15. The liner-based system of claim 2, wherein at least one of the liner or

overpack are comprise of a biodegradable material.
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30. The liner of claim?29, wherein the |liner conprises an overpack | ayer
and an liner layer disposed therein. 31. The liner of claim30, wherein

t he |i nerwandi2aserdpack are cobl owrol ded. 32. A net hod Por/useapasssshg t he
contents of a liner-based system the nethod conprising: providing a |iner
conprising: a polyneric liner wall formng an interior cavity of the liner,
the liner wall having a thickness of between about 0.1 mmto about 3 nm

such that the Jiper.is suhstantial free-standing; and a ut h configured
for coupling l/dtﬂ“eé“‘ﬁﬂ"rl’?ﬁs_egisgff}@ﬁ C%ﬁ@eg‘{rg‘rer ﬁ%?fhsgﬁ%aa?nﬁ%ﬁg@eﬁ%“é%i n the

punp di spenseyiGRReStRE chitehktddt thefiingr. conventional gl ass bottle di spensing

system coupling the nmouth of the liner to the punp di spense connector;

and di spensing contents of the liner via the punp dispense connector. 33. A
met hod of del i &eFliedineabasedesyitam af slaamdofirter eempipyiog @ device Briprkinagt

least one of liner contents or liner usage.

18. The liner-based system of claim 2, further comprising a dessicant between the

liner and overpack.

19. The liner-based system of claim 1, further comprising a cap adapted for

coupling with the mouth of the liner.

20. The liner-based system of claim 19, further comprising a connector for at
least one of filling the liner or dispensing contents from the liner, the connector

adapted for coupling with the cap of the liner.

21. The liner-based system of claim 20, wherein the connector is configured for

substantially aseptic filling or dispense.

22. The liner-based system of claim 20, wherein the connector comprises a
diptube probe that partially extends into the liner for dispensing the contents of

the liner.

23. The liner-based system of claim 22, wherein the connector is further adapted

for recirculation of the contents of the liner.

24. The liner-based system of claim 2, wherein the liner wall in an expanded

shape is substantially cylindrical.

25. The liner-based system of claim 2, wherein the liner wall in an expanded

shape has a substantially rectangular or square cross-section.

26. The liner-based system of claim 1, wherein the liner comprises a plurality of
predetermined fold lines that allow the liner to be collapsed in a predetermined

manner, and wherein the liner is provided within the overpack by collapsing the

g



providing a liner conprising a nouth and a liner wall formng an interior
cavity of the liner with the material stored therein, the liner having a

t hi cknessweuete/tshs the |liner is substantially self-supPCTtUSAELLI0R5SER
expanded state, but is collapsible at a pressure of |ess than about 20 psi,
and the liner having a diptube in the interior for dispensing the materi al
therefrom coupling the diptube to a downstream process; dispensing the
material fromthe contajner via the diptube and, deljveri ng t he maiteri al to
t he downstr eali‘ﬁef)fffb peedetermined manner, inserting the co lapsed liner int¢’' a mouth o

the overpack, and expanding the liner inside the overpack.

27. The liner-based system of claim 1, wherein the overpack comprises two

interconnecting portions.
28. A liner comprising:

a polymeric liner wall forming an interior cavity of the liner, the liner wall
having a thickness of between about 0.1 mm to about 3 mm such that the

liner is substantially free-standing; and

a mouth configured for coupling with a pump dispense connector having a

diptube.

29. The liner of claim 28, wherein the pump dispense connector is that of a

conventional glass bottle dispensing system.

30. The liner of claim 29, wherein the liner comprises an overpack layer and an

liner layer disposed therein.
31. The liner of claim 30, wherein the liner and overpack are coblowmolded.

32. A method for dispensing the contents of a liner-based system, the method

comprising;
providing a liner comprising:

a polymeric liner wall forming an interior cavity of the liner, the
liner wall having a thickness of between about 0.1 mm to about 3

mm such that the liner is substantially free-standing; and

a mouth configured for coupling with a pump dispense connector
having a diptube, wherein the pump dispense connector is that of a

conventional glass bottle dispensing system;
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coupling the mouth of the liner to the pump dispense connector; and
dispensing contents of the liner via the pump dispense connector.
33. A method of delivering a material to a downstream process, comprising:

providing a liner comprising a mouth and a liner wall forming an interior
cavity of the liner with the material stored therein, the liner having
a thickness such that the liner is substantially self-supporting in an
expanded state, but is collapsible at a pressure of less than about 20
psi, and the liner having a diptube in the interior for dispensing the

material therefrom,;
coupling the diptube to a downstream process;

dispensing the material from the container via the diptube and delivering

the material to the downstream process.

101



