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CONTAI NER DESCRIPTION 5 to 15 20 25 30 Technical Field The present < =

i nvent i owo et/ee2s generally to the“mﬂmwmummn a protei nPCHU§039%% bl e °
pol ymeric container, and nore speci @ik he mass-packaging of al bumn
in flexible polymeric containers in an.,gsgptic environnment of a form

fill-seal packagi ng nachine. Background of the Invention Many peptides and
proteins for pharmaceutical or other use are known, i ncl udi ng
gl ycoproteins, |ipoproteins, inunoglobulins, nonoclonal antibodies,

enzynes, blood proteins, r t y i ype of such
conpound is al bumn. Al buW@@%%ﬁﬁ%@@ngo %bl e protein
*that congeal s when heated, and occurs in egg white, mlk, blood, and ot her
ani mal and vegetable tissues and secbgémﬁebum nis often utilized as a
bl ood expander to assist in maintain nt's bl ood pressure, or
"sonetinmes tosasst&hnivhitEReliincreasi ng a patient's bl ood pressure during bl ood
| oss. Proteins, such as album n, are adsorbed by nost pan-rmade naterials,
including Iiquid contiermessentiaysation relaies geprsallydp hedieekae g ob A BRIt t he
protein onto thegasiik hbigmalic BRNAER dnd nihd SREBcAIBRY kieSmasBpakhgugsft ng of the
protein content of that solution. Sonme protein solutions can be adversely
af fected by pr ot dbumiads Sexiblepalymetio centaingrs i agjaseptie cREEEMERt S@dPth process
cal | ed denaturi ngy_ Jd I process whereby the protein is not

per mnent |y adso?%ggﬂ?gﬁ“{kgélfggm%%??neri c container, but rather the protein
nol ecul es are® adsorbed onto the container and then rel eased. The adsorption
and rel ease can hc n hF ﬂgf@ﬁtio?nf the nolecule (i.e., denature it).

Oten, when protmpé%uﬁhgﬁ—n—prot ei n drug sol utions have undergone
denaturing, there nayMhmsgeptifesiand pfotdinsdoyplmarmacehtical-or othDuUS2IrO W2 9

T US021 07581 2. itk licoS gk Thghotens, PudBbBoRle’ SLARIHCNARE) UM »

have been stored™f asscvral 81 n rg’gl(r: BEOCSThi d t he
ri sk of denat uri &grymBebiusd@ratind, kezeptosgroteins,cmd hemashes.n produci ng,

packagi ng, boxing, shippin nd storing. glass vials, as | | .t he cost
and wei ght df the gl a@‘gé)WP%Pfsugh‘b‘mﬂﬂ%“g’égh"%“{‘ hA&anghlsPﬁ‘\éﬁﬂTcggtélr\wgal may
break, a m)rﬁ ef {vhtl@jggtnpble bwtpma;sdori@ea&r%qn&emed, raiﬁdaad:lgps iﬁeggml\:\i’cbn‘, nplikckagi ng
proteins such as al bum n to possi el jmnate the above drawbacks is
ot rabie. - One. & Digedand piteraragny el ps oty MBHEB IO,

phar maceutical s {fiZe@hyBlobs cljander tO4s8MBidn Mairtaiding @ patidnt’s blode plesquag kagi ng |
o machine. Formfill-seal packaging machines are typically utilized to
package a produc®r SomeHmes ©assstaVIhJReraasHig 2 Paterk Sﬁ’&?OH}PF‘?SF‘F‘? dwine Yhopdk agi ng
machi ne provjdes;an apparatus for packaging certain pharnmaceuticals and
many other products in an inexpensive and efficient manner. Pursuant to FDA
requi rements, cert ai nPioteansnineh ag 3lbwnis, ae adeathsd by mostmansmade materialy )

packages are tr amcmdﬂgg{%hﬁcﬁﬁhﬁﬁfe}s'#ﬁgof ParfouP PYmBAC hasirpbravstiRe | avi ng step.

The post - packagi ng st ides placing the seal ed package containing the
phar maceut i cal i protain antp thel aificial pdlysedie sirface rasulisAn gdowring oA the MipteiRe package

and its contents c&ﬁ%rg 8? &Moﬁlgfég.]E §§§?§r@%{e§i{]§ﬂut?efﬂ§ %ﬂe%d%r&@aﬁe@féﬁ%i mat el y

250F, for a prescri perio IS ste Ization step a” o operates
to kill bacteri apmtein adsestion ontoartifiviah surfabenthuging proeess halledalenatgring. whet her
on the inner |ay f.filmaor wthi I i i . rtain
packaged phar nacgjlr?ﬁ%ﬂr &S 4PRE] F%ﬁhﬁ%e@@é@&&@%ﬂa{%ﬁg%iﬁ%l hatdgésarbg nugﬁi n,
however, gener al the poiymisic chatambr butiratherdhd prosircholacuiesraneadsorbhd entp thebecause

the heat required to kill the bac ia.dn the i destroys
as or renders uS¥fRQY %Fl%%ir?}cﬁﬁﬁ‘ii?@&cagﬁﬁf? ttlza aél.ﬁlﬂ{‘—lga%% g%dr%}lq?%rtgﬁgﬁé%se of
al bumi n protein, ofthe nivdesuleny., depeatued ie). Oftenonmpaproteineqbecotes improtein

30 drug solutions have undergone denaturing, there may lose their efficacy and
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Formfill-seal packaging may al so present other problens beyond
sterilization concerns when packaging certain proteins such as al bum n.
Speci fi cg¥o y2i0medventi onal formfill-seal packagi ng machi RETASP2TSBHUCES
heat WD 02/ 072429 PCT/ US02/07581 to certain areas of the polyneric
material of the package to create seals. If the heat contacts the protein
during the sealing process, the protein nay congeal or otherw se denature
such as during high-tenperature steriliza&ion. Further, since certain
proteins such as al bum n operate as insulators, all seal areas nust be free

of the protelnln rder f the ric.materi al seal ed
together. |f any’ ';5’?"0t TR QJ%%P%E’E Sﬁ“‘fhsasﬁﬁ’é‘g’érhﬁaw??e?%%o %gr area prior
‘to sealing, the jhdivigilidsyinadlask hRlsieatdendavbid tieatshaf dérmaging TBusausaof
conveni ent and cost effective, neaps, for ackag 195 certain proteins ,

i ncl udi ng pr ot ei thg cestensoatersel L AFPARCing, pAsKIging, Poxing, SHRpiRZARd SIYHng he

“I'nvention The pr@&@mald aé/@éltasqtie&fspa\ﬂddmgmoftheglabdﬁalpﬂid»tﬁeéassmnt ai ner for
hol ding a concentration of peptides and/or proteins. Such peptides and

proteins inchudevhl GsbYial IAdy brEqke g I ocl onal
high fhe gjssoial inay, breals momeﬁﬁgm ingpsBYY g ussTriendly,
antibodi es, i's gnzyuBs acl?éé?l%prgtreﬁlg Shdhs aibﬁﬁlﬁptb‘%ssﬁﬂfélﬁhﬁ&e ti hofROr Mones.
Addi ti onal I y, the res I nvention provides a method of packaging such a
conpound in a fltbawmchpdleth c container. Generally, the flexible
pol yneric contai ner C(S][éqg! | ic filmforned
into a bag. The bag has escﬁj)l %aﬁiﬁﬁ%f%%éé@ﬁ&a@ rn?{?p}’ and an opposi ng
second wal | . ThepHaagackuticatsds pdymerhdzagsﬁmmgd wbh)@ltform -flesdappaskgging the first
and second vvaI ls_t J ol st and
second wal | $%to T?‘g’é ePO h’? Ilelrg Sm%ﬁ{%gg E%S%\?\?@%lcgﬁf gﬂgg\% I&g/k%%p t he
cont ai ner. A congredict aid fexitdé cdritmnemotﬁ’tmfond-f illssesltpaclegingindehime phyidel ui d- t i ght

chanber. I n one enbodi t, the. co Acc rd| n 0._one
aspect of the pr%aé’ﬁ?raﬁggcgr???k&ﬁfngtc altﬁ@??%ﬁeﬁ“cﬁgﬁt}?r&m%‘) erpmonttal ner for
hol di ng a concendd iaépendiveraiderficak ahweral bumi n conpri ses a sheet of
flexible polyneric terial |s|n|t|aII onver tube with a
forner, and is subsg}dﬁﬂ‘f‘mﬁogbﬁ\)@i‘t‘@aﬁpﬁt%ﬂ gﬁ‘?’rf“égcu q?afﬁcgﬁ%ct Thags. The
bags have afi I StormiffiEsedBpHRIges ﬂ'e&ﬁ@lﬁﬂﬂlll?lsﬁﬁlliﬁdﬁbebosm@mlqabmgm ly sealed to
the first side nenber, and a_cavity betv\eesngﬁﬁgl nter.i or of e first and

second side  WOWYRynesRp dhe portFoskssug st F%pla%“%lﬁﬁﬁ‘fqlet agkagg

concentration of cy@ifihs fe/phitficéiBalh i afodife ah@dleath sibiilkifid\e headtiet y of the
bag. The openi ngs of t%e bags are subsequently sealed to create a
S

fluid-tight charrthérpaCkAé‘t%ﬂdd (FNiERSs i ieARred dapReEatuigs Whighispfigent i nventi on,
the contai ner Wﬂh%@@sb%ﬂ afr aRdstphapRtiostdRfe. ThivseeiligdticnRepper i pher al
edges are seal ed th heat, and one of the peripheral edges contains a fold
that separatees tbrergtpytoikillbacteriaang pthercontpminanis faad isidsiihe PaskefSposi ng second
wal | or second Swgthm%mnébn‘qgﬂfgf ﬂﬂt é{%lﬁlﬂ%@ﬁl’iarﬁ§&%ﬁéal fbelf he present
invention, a fitnment is connected e contal ner adjacent the fold. The
fitnment extends from Cértriropackaged pbarsmequtlcabs, inchdingsartain peoteing suehas f ol d and
has a sealed pasgg gﬂat{o& goRf ?ﬁrf‘ogbé/‘ét&lihzwﬁt&Lﬁ*hﬂaaﬁﬁeﬁlhthﬁ@”ber of the
contai ner. The seéa passagd way xten cavity of e contai ner
to allow the al bhevausettioe pat mqﬁl@ﬁeﬁlllﬂh@bﬁctm irf tha ipwfoelayihg p@h%ﬁﬁﬁ@ﬂtroysﬂt chevron
may be | ocated a dIS ance and al ong
the fold, t¢& assf)srten lecheP%'thItigﬁ Elrcné]% rrgﬁ}lsllrpﬁleg%e Og%ﬁr? |ner.

Accordi ng to anopfuggin, aqufeatmmjopememroea@atthcpmmmtl on, the peripheral edge
of the container opp d .cont ai.ns second seal
The first and second0€ gféltl]s%?]lﬂack(%ngﬁn?%'fllso%r SeE{e(E:tﬁénr (gogét%s gal?dwall .
aperture is | ocastetlliiagbheaiceinhehér prkagieadertaingrdi¢ins siek enalbee@ml , and ext ends
‘through the first z, nd secand oS n | s. Accordi.n Q_anot her
aspect of the pr égiﬁlﬁcaﬁw&ﬁnﬂﬁnal ?‘ﬁ&"’tﬁl?—fgl Iﬁ%g&ﬁ VWE‘W@" ﬁ%@cesﬁhe#erl al
conprises a lamnate filmhaving an outside |ayer of |linear |ow density

‘pol yet hyl ene, a gas barrier layer, a core |layer of polyam de, and an inside
| ayer of |inear |ow density polyethylene. The | ayers axe bonded 25 toget her
by a pol yuret hane adhesive. According to anot her aspect of the present

i nvention, albumn in concentrations of 20% and 25%is packaged in the
flexible polyneric container. Additionally, the flexible polyneric
containers may have a volunme of 50 m. or 100 mi.




WO 02/072.129 PCT/US02/ 07581 5 According to another aspect of the present

i nvention, a nethod of packaging al bumin protein conprises providing a

f1 exi bl ewmbyoemsioc cont ai ner havi ng an openi ng extendi ng PESMBSE/ETE8 ty of
the polyneric container, providing a quantity of a concentration of al bumn
in a sterile solution, inserting the al bum n under a pressure into the
cavity of the polyneric container through the opening, and sealing the
opening to secure the liquid albunin withdin a fluidtight chanber of the
cavity of the polyneric container. According to another aspect of the
present inventign, Jiller.is d.to IF 1.0, JE O e flexible
container. The ftPFF'iar'“ A5 (gdg‘? %#’Z’ﬁerﬁr%at%m@ﬁﬂlhegp%ggé a@gg%a&fgleg%t Ifté%d second
“interior passagewaycntatiaghd pro®in durihg theaealing pemeges)thy progesin maly aongeal or
cross-sectional ea.than the secqnd interior passageway. Jhe second
interior passage%wé? gnAire 5 a?égﬂ?“gtm%h'¥°l"]rp§{apqr%f 8‘%?28‘?3%51%‘@8@%? to an
eﬁterior gf the éei't@i,np@ditéinﬁbltthc'abbllmfhﬁldpﬁrafjﬁafsmwu&&ﬂs,faﬂﬁmlhﬂMS1fn'u:itlbe]|cfreéErough
the second interior passageway. 15 According to ano r aspect. o e
present invefti o?{th‘ftl’f@teifﬁpé’FV?eé@g]ﬂM 16 erfaysrtglbeéﬁ’gsgaieéﬁﬂ%?tﬂfeﬁt rior
passageways is iy orbieih safh ARITIETsipseRiin theQed] bfea pAbitolsbidingapoNd i nteri or
passageway extendS to the exterior of the tip. The albumn I's maintained at
the interface beinteetty afithe sealmmay bedeppsetizsld i nteri or passageways during a
suspensi on of filli n%@&,é%ﬂy&ﬁ@ﬁan@co@t—ﬁﬁ@ﬂe%&ﬁs FR padkabing terdpect of the
present invention, sheath is located exterior to a portron of the filler
adj acent the ti pprotEins , itchulilg nyeteine pich as alhumbn is Pesirglen t he pol yneri c
container and the filler. According to another aspect of the present

i nvention, the sheath is concentric with the filler. An air passageway

ext ends bet ween Summatyefiigringitiohe a s sheath and an exterior of the
filler. Further, sterjJized ajr . J: F way and is
expel | ed adj acent theh}e’lpﬁes(e)?t lk“%g&l??rﬁzlp g%[n@ up%%@grgfgr}l]%?&ﬁ%?gﬁbum n exit.
Accordi ng to anohdiding aspmehtraifontoli peppidessmdior protedrst iSueh peptieswind proteipackaged

in a series of f]exibl ol yneri.c _cont ai.ners, wf K 114 - I WO
02/ 072: 129 PCT/ weéﬁa%wﬁmbm&qﬁa% r‘%i“%‘%é’.g“’ﬁ'“%‘;l}a‘%Pf‘ °;‘/‘5£:%I Hf“li’?‘?g“’? ed al bunin
and a flexihle peilzynies,ibloodi@eing keceptopproteindcaid hamabrieh eAdditionafly,Ithe seal

packagi ng machine converts the flexihl olyneric terial i.nto a series of
bags. The bags aP&se% f“lvﬁ‘ﬂmﬂ/ipf%v“%sGt‘fh‘nﬂfc’i%t"gp%‘%[‘a%ﬂ%ﬂfﬁg% QPR I Re
formfill-seal pagkeigipdEniEHE Bbmsinera Ginéralts de fekible polymdriz doaginer s seal ed

wi th the packagi ng machine to en& os%tth,e of .the_albumn in the

ugntit
bags. According EUDRIHSE heheetrfiflex lcﬁﬁegf@med?{méﬁf‘g-o'ﬁf}e RER258)i acent

bags in the seriggi9fenflaga vy aGiritRialliagh hiy ofRBIRE 6dc0fld wall. eTECpgdnttenl |y fill ed
with a quantity of albumn, and are separated f I%ﬁs\/\élng the filling of each
f

bag. i o Accdr di hef sedls abry peerinheryt thegfrstand serond walls hafjeinap denqrhe

formfill-seal pagkaabiic BRSNS FoRPARliS oiRied fukhiggif bikinite Zed
flexible polymeric material is provided within the asepti cg(?,rea, and is

formed into bagswithinitheicavifs ofithe sentaine dnconpentationefhe sompogad 1sisfared, e

al bumin is insertgd;iht ﬁuiﬁﬂ%hpa{[ﬂﬁlblf;ﬂ? Th biie @tRinént, Edmpdiiak isapubdgs are

sealed within the aseptic area to forma fluid-tight ss container.
According to another Asgading tsfonelaspeptafskerpresentiayrntion theflaxifle polysetitackaged
inaseries of fLGHRLEARNAEE LoncERRIALIGNS-fipf oitiTh bhhbrseeRlneBACkag! ng
machi ne withthe TollTowng process: converting exi bl e polyneric materi al
into a tube wit hofiflé&oblepolyimeric netefiakthatfis inftially aonveredkiaty afgboraithrne; a o
converting the tuybe into.a rie - YRS ckagi ng
machi ne; sequent .%nle§, af“]?fsl Sflﬁsgql%ﬁrnlgy g%rb‘}sgﬂgmﬁp orhasteggsaénf%?‘{%édék JigaSI gﬁ%‘lb%@w thin
the formfill -sehhvepafilsosidengemboar)v sseondairs, menatwer peripharaly sqalesite thedfrstt he bags

‘Wth th kagi [ acl t he. j I ' it hi
the bags. " The- bagte APE o7y F PR GEpReh i Br by ol et 1 B o

the filler and into 2 5 the bag without contacting the seal area of the
‘openi ng of the bag. According to yet another aspect of the present
invention, albumn is packaged in a flexible polymeric container with the
foll owi ng process: providing a concentrate of album n; providing a
packagi ng machi ne having a form ng assenbly, a filling assenbly, and a
seal i ng assenbly, each of which is




WO 02/ 072429 PCT/ US02/ 07581 | ocated within an interior aseptic environnment
of the packagi ng nmachine; providing a flexible polyneric film formng the
fl exi bl ewmbyemaioc filminto an el ongated tube with the fecmuse/erssenbl y;
sealing a portion of the elongated tube of polyneric filmwth the sealing
assenbly, the sealed polyneric filmbeing dinensioned in the shape of a bag
havi ng seal areas about a periphery thereof, a cavity |ocated within the
bag and between the seal areas, and an opetning extending fromthe cavity to
an exterior of the bag; filling the bag with al bumi n under pressure through
the filling assenbl t il | | it t endi ng

t hrough the openl}le B’%?_ gﬁgi%%6%%gg?eﬁﬁgw‘{%og%§\g?@9ﬁggf8h%fn i?ﬁogatggg, and a

" sheat h concent r iwitliin thercaeiyt effthobagoThe bgenirigs bf the bags atdsmbdquéntlysteedi r ect i ng
the al bum n intot an %ntﬁr.i gr to& the bag a distance away from a periphery of
the opening of tREVES TUEHERHCEERE A 1”1 i miting contact between the fill

"tube and the bag; andiccesiitlg togndthe aseerufiig: @ésehtirvention, ttiee coataitienhdstre al bumi n
within the cavity of. the bag. .is Accordingly,.a flexible I ric

cont ai ner fof st P‘iahaoglp erl fdgge Tiye %’Jég?%eéwg%rai/ﬁdéﬁatrﬁée%&dé@n@rﬂe% nvent i on
provi des an i nexjRhE ¥Lihe Pariblcdal SRS Echediny Lfdld ARt GeRidtésache st RaCkage and
process which elimnates the drawbacks associated with, prior packages and

processes for padRtsdsigenbssdiomihe epnosing seeqnd walk onsseo ARSRRSE of t he

invention will be appgdcehiingtb aMihdaspcoiit freshiiaverBes affithdhion taken in
conjunction wth the follow ng drawings. Brief Description of the Draw ngs

To understand t heonpecseskinthe sopiiner aiacentitheyfold. Theitent ggisads Fuwtheputtay of
exanpl e, with refgj BRGE cgﬁ?ihgedt ﬁfé%ﬁﬁfﬁ‘d‘Mds}[h%eéié?ﬁ\dlsF&%whyf‘thw‘do%ﬁératgs s Figure 1

is a cross-sectiona evation view of a formfill-seal packaging machine
f or manuf act ur i ngitlthelflad-tighs chasiberef the candrincsi Wbe soalsH @rssageavay gxeRdst r at i on of

al bui n of the PrESGOL. NP Sflines WRIGZR AR AETHLEAHOFIRT B Figure 2

is a schematic view o?a‘{ltﬂ\é’?process for nanu%a(l:]ﬁl?l ng the e polyneric
cont ai ner hol di nfjuid-tightchemberatA drevioh malybahacated f distracgpfres dint opppsient | on;

Figure 3 is a front elevation view of flexibl. Ic.container

hol ding a concenﬁl?eétq?g}? ey ?ﬂﬁlrﬁ?cf?gg]?e ftoﬂdgtoparsgl%s(te&rﬁ?&}gg\%ﬁ’[g?icijbr?%l I%ﬁl}l’ e dis a
partial sidasel ethatcomtaingti ew of the flexible polynmeric container holding a
concentration of albumn of Fi e 3: Figure 5 js a.si el evatiagn vi ew of
a partial filler assé%??q?ﬁ‘ tofﬂéﬁﬂﬁé@gﬁqfqﬁw&?ﬂ'{ IBH?HHS‘E?C%IE—? ope er%ﬂ 91%56 an

enl arged si de el giaé tonfainer@ppseingahdfolddoafaindh firftgedl ahd £secasdeabITheof Fi gure
5; Figure 7 is a_cross-sectiqnal side el evation view qf sheath for the
filler assembly fé'rst%f}ﬁ’éefﬁ’éé ?Jc’f“rff)%ﬁfsf*B’r‘?‘,Seﬁ“&lﬁ’?@"sglgi‘%ﬁ%n‘g‘éﬁ‘ﬁf@fee‘@ati on vi ew
of the sheath of joEhtgdIb&wden the HrsFéeglnd ti® deSond s4l)@dRkiefdth@Sigh hedikdtonal vi ew

of an enbodi nent of the filmlan nate structure of the present invention;
and, Figure 200 | ¥@dzeeondoppedngWallfal view of the end of the fill tube and

sheath of the presentaldayng foQRetheiGispect of the present invention, the flexible

polymeric sheet material comprises a laminate film having an outside layer of

linear low density polyethylene, a gas barrier layer, a core layer of polyamide,
and an inside layer of linear low density polyethylene. The layers are bonded
25  together by a polyurethane adhesive.
According to another aspect of the present invention, albumin in
concentrations of 20% and 25% is packaged in the flexible polymeric container.
Additionally, the flexible polymeric containers may have a volume of 50 ml. or

100 ml.



Detail ed Description of the Preferred Enbodi nent Waile this invention is
suscepti bl e of enbodinents in many different forns, there is shown in the
dr awi ngsvamoR/aw429 herei n be described in detail preferredrensed/orssit s of
the invention with the understanding that the present 2 5 disclosure is to
be considered as an exenplification of the principles of the invention and
is not intended to limt the broad aspect of the invention to the

enbodi ments illustrated. As identified alfove, the breadth of the present

di scl osure includes the packaging of any type of certain pharnaceuti cal

conpounds such as pe 0724 PCTI US02107581 an roteins for
phar maceuti cal or ot%é’ ﬁglgtogt%lﬁrg gﬁ'ﬁ?”ﬁ? SRR & MFHio ﬂé’ ude:

" gl ycoproteins, Ipagiegingtatiunsn piotmmagilpibed providinga flegiblepalynesiicichagings ,

enzynes, bl ood roteins, rece ta %Dot ei n'fs‘p”aﬁﬂd ?I::'or npnes. .For purposes of
_exanpl e, howeve aving an gpsning 108 oMt 738 % PRIYBPHISaRtaiReRy ent i on f ocuses
on the packagi ngr&fidiag bdtanic csfaa;oﬁtsmattﬂne)famhmmhla@te@momtmrmseﬁﬁtger ring
now i n detail totfﬂe Figure 3, there is shown a flexipble polyneric

cont ai ner 125 holtef B“‘B‘“d’t‘iﬂ%’é‘d’ﬁsa‘tri’ o e cayity pithe Rofymeris cﬁ?té%‘%frﬂ‘mﬂﬁh/entl on.
The flexible polydEsenhg catatsamgrthelc?pehag Ry 8Egt atallaqummtﬁaﬁwm f}d-an

aseptic formfill-seal packag mgymac ine 10 as shown in Figure 1, and zo
utilizing the pﬁ@b@@@é‘l’@ﬁ%&‘ia@ pijthe polymenicgoaidinen Fi gure 2. The asepti c.
formfill-seal packagtceadmgq@amem%garbm kel BRIcHAGR a diletiBldad, Sect T on
14, a filmsterilizin ction 16 3r|n section 18, an rdler

rol | er/ dancer ronseérth%@bmmmnntgtﬂw ﬂaexrhlqamumr i 'Dh? ﬁlbr hasra tétstslémbmh section
(not shown), a f ection 24,
& tront ) 50 ot PR 3RE Mo BGAL e, ThORSORBIARINECE (0" 50
an end seal i ng/ das & ilanger agsesdstignad axct thantt@3¢ccmddltaiod@h§sawys$h¢i on (not
shown) . Each of e f pw nd sect i on 14 is
cont ai ned wit hi ﬁg{}}t%ﬂt%& fiée%&ag(%?l c Searctl a?%péﬁlneftr%ﬁntg 1?rH)assa§ewa?r it2 2
formfill-seal peamkmgofhtge np,cahdmeaMmlmxsmhsﬁemedﬂomhxe fﬂlenmmughrheof each of

t he various assenbli es of formfill seal packaging machine 10 is as
such: the unwi ncfe%oé’gtl?%orfﬁssé%waal ns a roll of the flexible polyneric film
34 that is wktimatel Ackowimgdo hﬂiﬁl&rhﬁtﬁcﬂﬁﬂie@lrésaﬁ ;inveBRtdord, kHerhtséfoei | | zi ng
section 16 prow des a\ylfeot[gpx'g bai to sterilize the, i m34;, the film
dryi ng section 8t and seeqnd Intesior psSASAYAYS g Infarion "rﬁ’gcxteh‘gr?)fgr oxi de 25

fromthe film 34he ﬁﬂﬂ%niflﬂfe@b«ﬂﬁdﬂﬁérﬁﬂ?hééag%&ajﬂéﬁvﬂcﬁ@@thaeit@ﬁ&‘df%efﬂ}ﬁdr el 36 to
convert the web of filmintq a tube 38 that ultimtely beconmes the flexible

cont ai ner or bagthelbuiipismaintaingd attheiaierpce betwesp e firgond geeopdiggriondi nal
seal 40 on the tydh@g a&ﬁhﬁn%@gﬁglghgfﬁﬁﬁé)gﬁﬁegig@ | ongi tudi nal seal 40 on

the flexible cont ai ner ereby longitudinally seali n]i?ﬁthe formed tube 3
8: the fitneght WO @Erordmgioanether esnoshos hspresyns inyeptiomn Ashratinis lasatsdy 26

attaches a fit e tﬂgtoté})otnlﬁ?ﬁ ctf‘tlkéeﬁlﬁgadﬁ&ﬁttﬁé tlg'msﬁéﬁﬁm&’nt@&nﬁ&?l udes a
filler 44 that fills the flexible containers 12 a substance, that

bei ng a concent rghyesn thefpolpesiccappingr andahediliern in the present preferred
application; and, th @&q &ahd G tld?ga SE M enden. GRL&HNS cutting and
sealing jaws 46 that or mmt%he o[ﬂ%/r géHe 78%38 of H&}‘I eX|11 e pol yneric
contai ners 12 t conersiripswith the fillero v air msstaﬁt:waytqztenfis lestwesneangwerjored khe

cont ai ner I f be
packaged in g% he %P {'Jeag f“g({ % eg‘l&{rﬁg()tetﬂgﬁg%rﬁgﬁﬁé rS&T'E%&DHﬂe{g%eg trtﬁrgﬁ%lgge %u man

al bum n or a 25%akmagewayandinexpellciadacit wdiptof therfdlguandanscamceithe at i on

I evel, the al buqa‘tl%nluﬁ okypically i o combined with sterile water and
stabilizers. Fur prior to packaging the album n concentration is

past euri zed and storeﬂcbcondldgaogmﬂssrasmbt&zfﬂleair@eﬂltmwhtimmglbummkls (not shown)

“having a volu nEtpralcl(c:age RAC slteltlgs c())tf ﬂegmi) Imnearltc%oXtamgrs w1t?1 a form-fill-seal



liters, at approximately 2C to 8C. Imedi ately before packaging, the

al bum n tanks are renoved fromrefrigeration and allowed to equilibrate to
the i s paokezjéongedr oom tenperature (approxi mately 68F). |t PCEUSHIOB8Iant to
process al bum n at tenperatures which do not result in denaturing of the
protein, approximtely below 60 C. However, anywhere between 0C and 60C,
and nore preferably between 20C and 45C is appropriate. Additionally, in
one enbodi ment the process tenperatures 88F to 77F. Additionally, the
albumin a ois filtered through a 0.2 mcron filter as it enters the
packagi ng machine .10. The. f| exi bl meric fi.lm34 utilized in the
preferred enbodi%W%chﬁ@ep‘ﬁggﬂﬁﬁ%ﬁtgﬁfiia r‘i‘mil%méqu}leizfg’é‘?p(ﬁ%‘wrlfensi ty

) Eol yet hyl ene | a_rﬂlﬁ’t?ﬁaﬂl.is provial; gniﬂﬂﬁ?fdrm;mﬂsdfah}ﬁﬁck&m@' I.macihiﬂg!cﬂhvﬂrﬁs :thea_ gas )
arrier is particular sui.t abl e for housi oxygen | abi sol.utions, suc
oo Lhe i dentiti dIPoRyRELc Reraldfing B ahons: J%6 bagsaes BEIRA 11 has
been found that duahisty bf AlBuhROMERSHe TorR kR pREadiNe mdeHH®, Wid N@alir@Less
previ ously assocliated wth placing proteins, such as albumn, in a plastic
contai ner. A% sHUWRP hags misgrlpewih the pagkaging meplips W Figlosrohe MEANI &Y ani nat e
film34 has an oihhide thevags. of |inear low density polyethyl ene (LLDPE) 52,
a gas barrier layer 54, a core |ayer of polyam de 56, WD 02/ 072-L29

PCT/ US02/ 07581 11 and\c&prdingdp arothes penectof the; pressat invsytion s adjacy begst hy| ene
SS, the layers I 9{6}% ; jyve 60. Most
preferably, theq%%f?a rg%lsfj@rggl@ﬁ?g%e@tfﬁgw%ﬁ?égg?@eg@[}@@u%e has t he
fol | owi ng char actueniity of albumin, andpPEsapaipied f¢llowirathe fillinglofe®hbag.l 0 ,um 52, a

pol yur et hane, adhesi vyl Bnoyfer B0l of e M ASHNEAAB, R o GNRED) | aver

(appr oxi mat ePy 19 ~ a poliyuret sive Tayer , a nylon
| ayer (appr oxi mataekaginkinachine/hasiyn &s6pticargao (The stetilimd dleaiblegmiymeericayer 60, and

Fimi s approx, HaRerY ragvidctuthelenth s anfs ol oy MO ST ot ™
preferably manufaepticrapsh. byddDivnally, the@iered atbundnid insetted intocdthe bigeén theadenmar k
SARAN. Such a film,is disclosed in U.S Patent . 4,629 361. .U.S  Patent
No 029, 361 | SHSER et BE Boes athsiih iR ERE astP sl IR MEHE. and | s
i ncor por at edsher@nfiineand nade a part hereof, by this reference. This film
34 is manufactured by Fujj nori ulrl1der th? trade nane FTR.13F..i s Prior to
usage, the internal a“s%ﬁ'{d?f@taﬁ%% S eshepfP! theresgntipventiem fbumin st be
sterilized each gaNaged i Sseries HOARIAN pokfiRsdic¥ohtinarshiy 8 fegemi-par oxi de f og

whi ch is passed through the aseptic _area of the pac_ka%leng machi ne. As seen
in Figure |, therackagnegnashineyyidithe Sllowingmersessnoeerting fHPHbleaeRIMeBR 14 of the
packagi ng machi ngadQal ik aivkkd Wit fobdh& if ihe Trdffill-Seal pARSFiRS MAGhidehr ough z o0 a
hydrogen peroxide bath 16 to sterilize the filmbefore entering the aseptic
area of the2packegvergngitiehedntog seriggiof bagsdpithe foufillsea pagkagingans the web of
filmso that it gagifesdshidiaffdiing ot 1l Ritha ghadiity) 6 MR GhthinFher i | 1 zation
and cleansing of the filmis critical rn the medical industry when one is
packagi ng par ent @rmdill-ssel ragkasingl mashingi and ssealing asseak aseq ofithechag itk thep i s
especially criti ig{\%elg 3 t Auphmirswitnh te®ale fer m nal |y
sterilized, i .e.ffﬁk e tﬁ%‘%&égﬁsﬁg&rﬁgﬁﬁgf@s ar_lmanzvéptfl(t: pggﬁagi ng

machi ne. After tbegsiay e fiisd wiske a fillersthatdischargesméanin framghe filler eed infq qui d and

ot her residuye, f@x . 1 LI . i ng agent such as
t he hydroge%gper@l?(P%@F@%l?gélrpﬁllﬁgg{r%?azlgmgtﬁ?{hhg%?%ft%ag; it is necessary
to renove the |iquid Auvdrding togst asutherf aspevt ofthe picbemt @entian, Abumikis fe (a WO

021 072429 PCT/ USQ2/ 07581 12 .stream of air Dbl b of filmso
that the Iiquid el ia HEnEe BERMRE: %crné%e?(%vf“f‘}ﬁ”*‘ﬁ?%"l??@ﬁ%pﬁ%s%ﬁt ed in the
filmdrying sectproniding a coneenirhte €albtrmins providinglaipgckagingmehchink davingesi due from
‘the film34 as the filmenters,. the aseptic, area of t packagi.ng .machi ne.
In the aseptic a é‘ﬁ‘“@?sﬁeﬂ’é’iypﬁi‘*lﬁ'&iaﬁﬁj"ﬁ&cﬁ‘?drfései@‘}g PR Y’Ieﬁ?ﬁhoj%ﬁ'é ®s through
the dancer roller section 20 and the drive roller section prior to entering
‘the form ng assenbly section 22. Before entering the form ng assenbly 22
the web of film34 is substantially planar, and has a first surface 62 and
a second surface 64. The first surface 62 faces downward as the filmenters
the formng s o assenbly 22 and ultimtely becones an interior of the
container 12, while the second surface 64 faces upward as the filmenters
the form ng assenbly 22 and ultinmately becones the outside of the container
12. As shown in Figures 3 and 4, the film34 additionally has a theoretical
fold-l1ine approximately | ocated about a centerline of the Iength of the web
of i5 film34. The theoretical fold-line becomes a fold area 67 that
separates the first side nenber 66 or first wall fromthe second side
menber 68 or second wall of the container 12. A formng mandrel 36 is

o 1 r Y | o " o ~ —— r ”~ ~ I




Once the tubular nmenber 38 is formed, the tubular nenber receives a

| ongi tudinal seal 40 in the fin seal assenbly section 24, and a fitnment 42
i S connew@a/a7+49he tube 38 in the fitment attachnent assBaBUBIZ2ES81

Speci fically, WO 02/ 072429 PCT/ US02/07581 13 fitment 42 is attached to
and extends fromthe outer shell of the container 12 at the fold area 67
with the use of a heated assenbly to seal the fitnment 42 to the fold area
67 of the container 12. Typically, the fitnent sealer operates at a
tenperature from about 415F to about 450F, and with a pressure from about s
55 psig to about 7 L0 tified ranges
i's acceptable. g%do\%ﬂn at ﬁ?g&aﬁ‘@%(rwﬁr %t\%{hgfg l{%ggigtaggg ed passageway
"that cooperates pﬁbtuhmgIaelexibleqy“dl)omermfﬁlmhﬁrmmgehe:%xﬂﬁ@miymemaﬁlhymtddne

passageway exten and,.c tes a mouni _cat i th the cavity
575 “the cont ariaresey o b e dmemiis HERF § peBh ol e Sebets”
fluid-tight chandBg of golymeicsiimuvith thesealigipassémislyl thdsealet polyaretic ﬁh‘ii)odl ment s

t he al bumi n may be [ jected , tilo the9§;§.ﬁlt 82 of the copt ain 12 t hrough

the fitment 22. F‘ﬁn%@&[il & shape g Sl aEeat,2hopt &, pryip ?réssure to

the film34 to cheabLa bty IAdWISINAE b8EAd béfvedh tHehealRpdab, Rkl edge of
the tube 3 8 that opposes the fold area 67. Typically, the fin seal

assenbl y oper at e@eamg&xtt%%eﬁam@heecatmmftnseh%atﬁftefs'mg filing thsihee 386F, and

with a pressure Jtsﬂgm%geétt résGurP fHrbhg h%eaéﬂﬁhl% aséétnm 'tﬁe ﬁﬂtng heughlyany range

wi thin these identi nges i s acceptable In erred enbodi nent of
t he contai ner 12haxingsHfihwbe Wtﬂtdgtgrtbrosgh thh@pftftbﬁﬂgqftthﬁjb%émd gdethegavitionpri ses a
first longitydi Welelal] Haknser! thé e first and
second | ong:;ltdudPﬁltpéggéfgﬁ%%eggef%ﬁﬁgg%eif| rsritd‘lgfurfalcgdﬂﬁ?t ofgmtuIit;E first ao
wall 66 to the oquysngt’glefalhusmn interdnduterigof dfe hape distanenawaialr¢mes. An aperture

74, typically ut d ¢ t ween
the first longit (ﬁlp r&otggg,l %% %oq}ﬂ{%% %l{eaggén%l thrt‘é‘?lta%?"?{é sea%q‘}gee
Accordi ngly, thefilhpbetand the bdg;end,soalmgttiver apeging phthe bag wtretaimdhsdbwmid opposi ng
wal | s 66, 68. The alled t bugtg nmenber 38 traverses fromthe fin seal
assenbly 24 to 2‘3’1 174N Gav] %l%asgenbl y 30 and the end sealing assenbly 32.
At t_he eng seal i gg assaashdiglB 2, flekibde ﬁodynrrfcicbhtamerafor stamkgazgt)mgmmmdbnme 10 f
bags 12, al g0 1 clEPRaNA b PEHELFEIEn P Uk B KRS B NN seal i ng
assenbl y op]erat eﬁlgﬁ\lt‘?@%k@,rmeEﬂiclﬁhﬁpafck@mag?)gmbesggmﬁpgtre;hnmuso gt;egQSFMang VI:I[ th
a pressure from abou ) abou
350 pet 0. al § houGRhIS FRBa A oHON SIS S0 SR80 T ZAJBSInE ST et bl .

The seal ed tube 38 fi®fbr felufk YRbadvaltBids Ofhe @Rlentidh Will benppdradt fipmf the m t he
bag 12 having a cavity 82 | ocated between fhe fi @gand second si des 66, 68
of the cont &oner followitigspesitication taker ’é‘é’&I‘J“?‘ﬁ‘OBfW‘thﬁé AMIREAWINESNd an openi ng
80 that s extends fromthe cavity 82 of the container 12 to an exterior of
the container 12. It should be understood that during the formf 11-seal
manuf act uri ng pr BeiekRescription i dhei Drawiwgs ext ends from the cavity 82 of the
container 12 into th oW'&&Qﬁ‘ﬁ)@leb fad off/6 1S
created, the bag 12 ?g&?ﬁqefﬁﬁg&lléﬂ}%eﬁﬂ%naﬁnml%% ough t he openlajltlg 80, and
then the t op seabxmlttsswﬂldpmce@Hh%acﬁ@apqnﬁglgldwd"lwsIEI"‘G‘é‘ihng t he openi ng 80
and creatin af|UId t | AT D- ed
Furt her, ongze t he botffg%glg%?@%@%eg@%@aé@% bﬂvﬁ%fg ynerPgb?‘ql 5(ﬁ:(taghé]can be
said to be di rrenmaolumdfqrmatlhﬁctshmﬂ@ﬁblﬁh@lympmcmnelbomh?@\ﬂ ng seal areas
about its periph (L, l. posing the fold area 67,
and the bottom seé'?/ () %80%5%1{@ H‘E(?Ir%g&m\%ﬂ%@pand t he | ongi tudi nal seal
40), is and having a cavity 82 located within the bag 12 and between the
-seal areas 40, 76 and the fold area 67. Thus, with a formfill-seal
packagi ng process, the finished container 12 has seal ed areas on three
sides of the bag 12: the top seal 78, the bottomseal 76, and the

'l ongi tudi nal seal 40. The |ongitudinal seal 40 joins the top seal 78 and
the bottomseal 76. In the preferred process, the top a o seal 78 of a
first bag 12 is fornmed at the sanme tinme as the bottomseal 76 of an

adj acent upstreambag 12 with the end sealing assenbly 32. As such,

adj acent bags 12 in the series of bags 12 are initially connected, both by
being part of the tubular menber 3 8 that fornms the bags 12, as well| as by
having end seals that are forned with the sane end sealing assenbly 32. 25

-~

In the preferred enbodi nent of the process for creating and filling
containers of present invention with albumn as illustrated in Figures 1
and 2, the containers 12 are filled with the albumn through a filling

assenbl y 30 that extends dovvn t he tube 38 The f| I I | ng assenbl Yy 30 thﬁth
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psig. to about 16 psig, and nost preferably under a solution |line pressure
of fromabout 12 psig. to about 16 psig. The identified ranges are utilized
in an a. woeler#pt to reduce turbul ence and spl ashi ng of PEEUSPLRATBNh or
other protein as it is inserted into the container 12. As expl ai ned above,
after the bottomseal 76 is created, the bag 12 is filled with the al bumn
through the filling assenbly 30, the top seal 78 is created sinultaneously
with the bottomseal 76 of the next bag, $he next bag 12 of the tube 38 is
sequentially filled, and so on and so forth. i5 Thus, adjacent bags 12 in
the series of bags 12.. . Nf L par at ed

foll ow ng sequenti al %;ﬂ@?#?dnég&%h%ﬁes‘g%??ﬁgé glgc%sag H?Iélgfﬁltg@ﬁ ?%/gl%bag 12. As
“shown in Figure fiexiblapolymeric edntaines doldingadione@ntratidnof afbuimliresf thedpredent he
filling assenbly, 30 is configured as a tube 86 over a tube 84. The sheath
tube a 0 86 i s SIVEMBY concentric about the fill tube 84, with an air
"passageway 88 extendiFigure 8 i HiforteRestidnalieveeithé fkexible palymeiicsoatapier of t he
sheath tube 86 and the outer diapeter, of, the fill tube 84. Sterilized air
passes through tMIdige p cparentationofa ‘r‘mmiogﬂ@%%gfﬂiﬁéﬁvegﬁ?'hcent atip of the
fill tube 84, UDstrea;rig@uasébdr{ialtsw%leeaﬂohv%oﬂhéﬂéﬂblapalfn/méﬁéred

enbodi nent of the fill tube 84 as shown in Figure 5, the till tube 84 has a
venturi 85 in theantgigerhaldinga qopesiration;of atbugi ighe 8 a second | ar ger

di aneter about its | emghBs ifdEilld@kvatia® vRWOM phitiaHiltst a&efblylofthel i p 90 of the
fill tube 84 has a first interior passageway 94 concentric with and

adj acent a seconpresant Biverdionpassageway 96. And, in a preferred enbodi nent of
the present ., VIO 02/ O7gh g8 ,PETLMS0R G dibaddh W 8PL hélflon b ilist 1 nter i or
passageway 94 is gener y circular in cross sectiohal shape, having a
first interior dasaemblgofFigng 3he second interior passageway 96 is generally
circular in cross-secti l. e i i J. 8 ¢ Ol r. The
interior diameter, aﬁ%bﬁﬁﬁlés{fsﬁg&éﬁeﬁ@}%@%eﬁeﬁg ggvgg@%?ﬁ. ”efoﬁq?gtﬁ&?nteri or
passageway 94 i sagdemblyof theedestmtigeentiagnhan t he i nterior di aneter, and thus

t he cross-sectional ca of. the second j.n L Or S . 96. An interface
98 connects the fi rs?lsllg'r‘fte rlf%I}e"&fgesvgtéoélvﬁf/&g@‘%ﬁ%@@h"é@%d interior
passageway 96 at a | OFighre®ris 4 kihtmatic drodsesedtionalofievaof avendodimentodftieeci t 92 of
the tip 90 of the fill.er 44. In referred. .enbodi nent, the interface
conprises a chanﬁ@’?ﬂ“’i’%e YHg f@%ﬁhglerﬁ% YHEOR AEr  and second i nteri or
passageways 94, 96 to Biaaelbys 4 @dssaectidnsl viévaoethe end sfahe fild bt edidsheadtlnt er i or
passageway 94 to it;he second interior passageway 96. The interface 98

bet ween the firsP!Hfaresdt SN Rssageways 94, 96 provi des a i nport ant
function in the operation of the filler. Since the albumn is dispensed
fromthe exit of the second interior passageway 96 of the 15 filler 44,
capillary fdd%es in the fill tube operates to have the nmeni scus of the

al bum n resi de apefaled DBIcBbiALS tRIPERINEERbOIReA 'St and second passageways
94,96 during a stoppaﬁle_l nTIrTTing rnstead of at the exit 92 %f t he second
passageway. Thus, eveWhilpshigmventien iy sysaeptible of embodumentsinmagyflifiseent i | | er 44

through the secopdyiNh&k ihoRA RO 8YAeS Gnd FHI ihdn BaE&CABLIRRAGAIPN 1N
filling in a o between sequential filling of the bags 12, the albumn is

mai nt ai ned i nt er pierted exbadimentsof the deventionwitithe snderstywdingibat thepresenta s, and
at the int efa‘saced%gogfre 11 ol g&?fﬁi&%HQS é?é[%&ﬂlgliﬁ]@agiéﬂtg%}ﬁﬁn@?lﬁ@@thes“Ch a

configuration grea ass reventin ration’ of e albumn from
the exit of the frivehtgm andignotringended torlinpitithe bfdad wspepicofalinyantion o the
transferred ontoel%P cﬁ%ﬁkﬁ{siilﬁfstr&%dthe filler and contact a s the film34. As
expl ai ned above, "a BUWR opéerates as an insulator. |If the albumn mgrated
onto the filmit woul dsldektifiad gbevs thedireadthtdf ¢hei presentrdisojosuie indhusles the seal
-area. Thus, the confi.quratiqn of. the pre N ' rovyi means for
elimnating thi sp?ﬁ‘é‘%ﬁ% am) etoefscfrltaﬁtég%%’?l‘g%% ‘%az\é%lﬁ&%uﬁgs és?lgggé %ﬁﬁ%%ri ty of
the containers 12 of the present invention, 99.90% of the fornmed containers
12 were WO 02/ 072429 PCT/ US02/07~81 17 above the m nimum seal strength
val ue of 20 psi in burst test evaluation. As expl ai ned above, the sheath 86

resi des concentrically about a perinmeter of the fill tube 84, and an air
passageway 88 extends in the space between the inner dianmeter of the sheath
tube 86 and the outer dianmeter of the fill tube 84. Wile in the preferred

enbodi nent the distal end portion 100 of the sheath 86 is an adapter that
is nounted on the sheath 86, the distal end portion 100 may be manufactured
as part of the sheath 86 w thout destroying the intended function of the
sheath 86. As shown in Figures 7 and 8, the distal end portion 100 of the
sheath 86 has a chanfered end 104. A plurality of vent i o holes 102 are

| ocat ed adj acent the end of the distal end portion 100 of the sheath 86.
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86 is dinensioned to fit onto the sheath 86 and be secured thereto with a
setscrew 110. The second interior dianmeter 108 of the distal end portion
100 of tmepeinmaide 86 is dinensioned to provide the air paBEHYSWATS88

bet ween t he WO 02/ 072429 PCT/ US02/ 07581 18 sheath 86 and the fill tube
84. As shown in Figure 7, a chanfer 112 is |ocated at the end of the second
interior dianmeter 108 to further reduce the inside dianmeter of the sheath
86. A reverse chanfer 114 is located at aRf exterior portion of the end of
the sheath 86. The sheath 86 and fill tube 84 are shown as assenbled in

Figure 10. As seen in the illustration,.the o i de dia r of the fill
tube 84 15 di mandhbRaiy Jonpbatiicbichlol ol e Sl cmpB R RHTnoRh ahd® e uced
i nsi de di amet er @icludesglgdopatiding Gpatrotting imtnweopt ebulids] Aonddbordahantipodieer r ed
enbodi nent, the secondbi nterior dianeter of %@ei]fsheat ti: 86 is g}g{)r oxi mately
0.584 inch, and PEYREE LRSS FHEPCHEIRICHS A9 PPIoney FRpBYBYHt el y 0. 500

“inch. Additional kyampléi@owetes) tieddiiRaaberipidn dfitke predeht ihvdntioB focades bhe
preferred enbodi nent of  t he{; ﬁ?r esent f'gn,\@qti on | s approximtely 0.500 inch.
As such, intéerf atlls nagkagingpt plbumin g aflexiblepolumericicqataingt. | ype 86 operates to

cl ose the air passagergrii Wdn HQRIER thdRighle) theted®shoRin'a MRtibld he vent hol es
102 | ocated upstreamof the exit 92 of the second interjor passageway of is
albunmin fill tubégolgmeripgoniaingy 12 holding greencentrationeof glbumingef the prgssbler of t he
sheath 86 is | ar gag HARH R B BiyiRrE caBhE 120 pleRfaby hbmisiths

protrudi ng past ?ﬁgntg%gath 8)({31. &%t}gﬂeflduri ng fil I?ng tkje_ trhbe 3%5%5% film
contacts the fil bnnaggptisemtillyseabpackyging mashined8ms siowadn Eighre lgandat i on of the

fill tube and sheat HQP] i : o of the filling
process the qu)l |1 ‘aﬁ%%%g%%%f&{gﬁe |aﬁﬁlfxgﬂ%s§g@%lf§/@§8ééxtends t hrough the
openi ng 80 of the bagThaabeptin form-fid-seal\patkpgB®E mekhingid0 gegrally irshslheat h 86 i s
exterior to a portio f. f k] . | / ath 86 can
contact the tube ug‘gfllﬁts%glrolielgg’ apfrilemvset(];lrrl ?ﬁlé%g%lr?ﬁ ggtg@g‘f c\i,{g@#ﬁ%@ﬁég:};ﬁm” c

cont ai ner and t hédiérrbllerfdabeer Boller ssticn i a nipped drivetroR? assbmblyesedtionl(ndtube 84 i s

ositioned a distance away, 25 fr the interior.wall of t.he flexible

Bol yneric cont ai ﬁ@?wrﬁf &ﬁt%,asﬁﬁwgwp%&"f‘izgna B aFakassembly Sﬁfchgn %%18’3?‘??3@6 in
conbi nation w tgaﬁir}ﬁidg%ﬂﬂmgl’sebﬁﬂnr?@ a6ifting Assembiysectionr3s} 'cluﬂl;&hd sefcond interior
assageways, and the reverse chanfer 4 prevents an m om

Iron'gr atg i ngyt 0 an éiﬁllég’{cmm%?ss?‘ﬁ@yﬁﬁhpp %%’ aﬁg§§ﬁ}b‘fe§y %eﬁt“é‘rﬁ(’tcsg‘ﬂ’fvﬁg ah cont act
with the seal ar@fmesf askdhtblies BGwFednat thel hiwifd s&tiyn DEERORainBEwithip seal 78
WO 02/ 072=t 29 P_CT/ Us02/ 07581 19, of the t;‘i ni shﬁg?c?@;t ai ner.. Since, al bum n
operates as an i HRENEIH aseptic snvirppment ofthe asegtic fopiill-sqal papkagingmachigg s £ 1 e
of the protein ingorder for the polyneric materials to be heat sealed
together. If any album n was present in the seal area _prior to sealing, the
integrity of2the seal O#aptbe finctions,of pach @t theyadepsiasseygblies qfithe T£€rr‘i"a"élr’1ti fied

configuration, t@&l?b&dﬁl?ﬂm@rﬂa@hiﬂé FeRAS SRY: the BRIl Sechibh 14 EdHafndroRlR@ i NtO the
bottom of the bag 12 wi thout contacting the seal area of the opening of the

bag 12 that ul ti fbaRexblopepnedc filmed4 thy 1seliimately fopped intorthecopfinerfthe
enbodi ment's have digQibii b ${diiBh #6'pRAYReCERGELRC T RO he T 4 8l 1 OnS
come to mnd wthout signrficant 9 departing fromthe 1 o spirit of the

i nvention, and t Hdmslryipgsestfiomprevidesormeans &nidyying ardicdegning theipsroxidspe of t he
acconpanyi ng_dl ai i 0. /07581 A

met hod of pa?:iagi%%rl %’Fgﬁiﬂ’%ﬁ?gﬁ?‘ﬁ%gsgonﬁlr%\g?r%d%lhagfo@lggg{éyé%%ggi ding a

f1 exi bl e pol yner iconcorthaiveeof filevinteg talre Iabatiuttimatsly beadimeg therflsmible cavity of
the polyneric container. .nroyidi i . ¥ 1 f al bumn
in a sterile sol Lff)f?tglr??r?rns %’itﬁegﬂgﬁegl %ﬁ%&ﬁ%?ﬁ&g&%@%@u (lhggrl]‘c’?%?ﬁg pressure
from about 4 psi @n theotube 38 that ultimately becomes the longitudinal seal 40 on the flexible

container 12, thereby longitudinally sealing the formed tube 38; the fitment



about 20 psig. into the cavity of the polyneric container through the
openi ng therein; and, sealing the opening to secure the liquid al bumn
wi t hi n awd od/@2429ght chanber of the cavity of the pol yner PCTASH/&S8Ier . 2.
The nethod of Claim1, wherein the albumn is maintained at a tenperature
of about 68F prior to insertion into the cavity of the container. 3. The
nmethod of Caiml, wherein the albumn is inserted into the cavity of the
fl exi bl e polymeric container under a soldfion line pressure from about 12
psig. to about 16 psig. 4. The net hod of Claiml, wherein the flexible

pol ynmeri c cont ai her, | vid i thin C,. enyd.r.o nt of a
formfill-seal g@%ﬁnﬁgssgm%lﬁﬁgg%%c&ﬁ g{ﬁhenf‘%f %%Wﬁ?%d’iﬂ%eﬁﬁ%rted into the
c?vi ':1 y ?f thfe }‘:zss’dnﬂilyﬁ(pmbmw:iﬂlle@@ﬁﬂﬁtﬁﬁﬂhﬁaﬂbﬂb]ﬂ cbxli’tangsepwmhaenvi ][onLrent
of the formfill-seal packa machi ne, .an t he gpeni ng of the
container is seaﬁ“ ﬁa%ettﬁ?tﬁ’ g‘ﬁé%ﬁ %B??tton@ﬂﬁva%mﬂﬁﬂfa ’f‘m{“h‘B d?‘?ﬁeg‘i |l - seal
“packagi ng machi rlﬁ‘efeﬁed aapﬂcamhma 106 efid bhglcuttingldsftaib Wntasnsmgttm@e step of

providing a fill VI n eco d adj acent
interior paséage%é)?%a Sf4i6 tg"tt f‘i’rﬁ’c‘gi’ F'&%’l\geﬁggégé@\%‘?% WP@ e ger
cross-sectional @hfeldi@to bioss AdISinkiA WethinOthe R&EBI8 96NRA¥ric ¥hRfifirn2t he
second interior passageway extending adjacent the first interior passageway

to an exterior of thdntheprefered epphodiment. thecalbymyp yiilizeddo bg paskeasddn theom t he

filler through tﬁ&llﬁ@ﬁ&ﬁﬂeﬂl%o‘ﬁj a!ir%r lPﬁ%ﬁﬁ&%"@% humAQIRe]if 6425 Rdman

PCT/ DS02/ 07581 6. The alm1, further conprising the step of
providing a fil I@burmavffn@clae‘teutlpﬂ mqmrr:d@on@emtrqndewed, thet allymin seppinddly nt eri or
passageways, .t he; t i ter being
G mona) onod P ar R il b BARAEEN. T RNG e kIRMIRH AT
passageway, wherabumiaronehizationdepdsetnizedand kterefliin birgestaihless steelcholdinger i or

ot or Lot passageti GsenRim RuREh Tolubleucaplify f RpritiEiBY Bobifo PEFOTY,
al bum n exits t hiitefsj dtlapprosimaeltCith&°C ehmnwﬂlatdyéefmpapmmgbunﬁn The

met hod of Caiml, further ri.sing.the,ste f vi din sheat h
exterior a port |t8W‘ aﬁﬁ rgg@x?fﬁ?qgr@%ergfm&aﬁg #l?vﬁngc? Fg"flﬁberatglli()@%h preventi ng
contact between pdakagiey mmﬁtmpm@p@ﬁfmtﬁﬂdlyt@@)f ild ik iiport8nt td p@cesst hod of
Claim1l1, wherein the albumn is pr o concentration. 9. The
met hod of Claim @}’“‘WH@F ’«?P‘r?e’iaﬁ‘éesé'ﬁﬂa’rﬁod’qt ECSBIF &fﬁﬂ%tﬂr"i‘%‘)feﬁez%@te%ncent ration.
10. The nethod ofpptdxahareld bemeeoem Hdwevéﬂ aiwmb@ tetwsh 0°C mwcmfd i's
provided having a vol une of 50 met hod O[ﬁ@ 1,. wherein the

Priale 1{igna.

flexible plasticoewmreerbly bF@VGﬁ'? %Q/CoPé‘e 4ﬁ£xlSﬁl@Pf3 DANAPE 12, The

met hod of O ai m dmbdddhdddele o mrtbrﬁ*)&&u% eyirdbngera Addionbilye tRAlbLRER] C
container conprising a lamnate filmhaving an outsjde layer of |inear |ow

density pol y&t hylsdfered shrgugh afh? micaen filigr gs it eatef,s(f?"epqcﬁigérfg Bechig Wani de, and
an inside layer of |imRalexlbRol@istctimPalwigikdbih @Rerefth&l dnidtRinsenP6f Ny bonded
t oget her by a pol yuret hane adhesive. 13. A nethod of packaging al bumn
protein in a serihegresentinventioslisa fasay kst densisoprlvathydens laneigster ldphbPeRhe st eps
of providing a aRafs irhysuef a kim bih8 aét,&m i@ parBEtith b Esk b € pol yreri ¢
material; providing a form I -se I'ng machi ne and converting the
fl exi bl e pol yner ¢xygemlabilé solutions, such a§élil€i xégnt fed n@gesns, meludingaBumis.i | | - seal
packagi ng hi n the bags with a
quantity op% %I bu%‘?eclﬁ Xﬁﬁ%a? ﬁ&ﬁ% &“%%?;ﬁ% g@gﬂdg%ggéelldﬁlhmwﬁl ne; and,
sealing a seal adematuuhgpmedsa@mousllylasaobletepa\mhm@cngm&@ms,ﬁechta@ encl ose the

quantity of the aiolH i Mkttt Sodidlfer®23Shown in Figure 9, in the preferred

embodiment the laminate film 34 has an outside layer of linear low density

polyethylene (LLDPE) 52, a gas barrier layer 54, a core layer of polyamide 56,



14. The method of C aim 13, wherein adjacent bags in the series of bags are

initially connected, and are separated following the filling of each bag.
15. The rdbmeh2efo C ai m 14, further conprising providi ng BCTASM/T§8Imandr el
inthe formfill-seal packaging machine. 16. The nmethod of C aim 15,

further conprising formng the flexible polyneric material into a tube with
the formng mandrel, and further formng the tube into the series of

adj acent bags. 17. The nethod of Cl aim 131 wherein the bags are
sequentially filled with the quantity of albumn. 18. The nethod of Caim

13, further conprising, heat seali eri phery, of e bags, to encl ose the
quantity of the a&ps&rﬁsweﬁﬂ%? "’L"ngﬂg .’tyfgg'etf‘ﬁlgn?@é’ ﬁg&a%e?s W m 13,

further conpri siyggqdartaydisirhg a?ofyh%abé gdhesilvy 6®T Mostrefeblygthe aapial Si ng a

| am nate filmhaving an outside |ayer of |inear |ow ﬂensirg%. gol yet hyl ene, a
gas barrier | ayeequirsmeniseof fhajaminge stetra hpstae Tollqying PhaePlicy: Ror of | i near
“Tow density poly, . ' EsiltYlager 60,

pol yur et hane ad&%ﬁg%&ﬁ#%ghﬁ%ﬁ{@dﬂpgﬁ% %ﬁqg?g?&%g‘%ée@n t he?e
formfill-seal pagipghylienachiiriie (PUBChhyadeproimatelyal? whangifaa sterilized

flexible polynmeric material is proyjded within the a i C.ar wherein
the sterilized fﬂ%rﬁh@eﬁéh‘?ﬁ@ﬂ%@r g‘glaé‘y |°a|‘a>‘|eg&PBfPﬁlé‘8‘%ﬁ?‘£ﬁ§o§3”%‘ S?’eas of
adj acent bags W}Sd?%d?etﬁi}ﬁ ARGl 8yeAbEand DHBPEl4yet (approkinarsiyn6i 5 16Bayent i al |y

inserted into the bags in the aseptic_area, and wherein the bags are
sequential |y seafZdnstaliihe thielmegsedhei fimdp 2RPrexmpts o8 M- t i ght _
container. VO Q4RIATH2Re BIDPGISRR e BLIZb AR ALEy DbwC ai m 13
further conprisi e step of providing a repeating filler having a tip
with concentmi ¢ €Chensitaland selé unded thertiadeniark SARASh Bweh ¢ Silm dsdislesed in i nt eri or
passageway havin Clr 0SS- I e Sge secti onal
area of the secoﬁcﬁ?l Pﬁf’étﬁf%?%zgfégggﬂé%ﬁ&t é’f’g’??’%énm?ﬁ%%}’ ?%@e et ween t he
first and secondadsiphes éfakic prasarigestniys, and is intazpdrated béreiapand>wade apartof t he

tip, wherein the second [nterior passageway exten he . j.or of the
tip, wherein thehHPHum W‘Séﬁﬁgfegcet’ hﬁ“sf @F?%’Is%{rﬁlp %%‘gtﬁ]% ﬁg%gtélggrﬁg&%eﬁﬂgri or
passageway, and wh®'mRie fire13d.bumn is maintained at the interface between

the first and second jnterior passage s, duri a_syspensi illing.
22. The netH&d of O & rl‘ﬁ’é‘l}‘sag‘bFIE%BP%%Wcsalr?‘f’g&%eepaggaeggngo?acg‘&83’%“5? ng a
sheath exterior }9garilpRHthdiafdirhie & tccshslishédwinh a hjxzodenlperxide ffige sheat h
limting contact between the polyneri¢ contajner and the.filler. 23. The
net hod of O aim Z’i}}Chﬂ%PQSPF‘élrthr@B%\bp%F ajeRlC HRRO %Bacﬁg"ﬁm?%d‘?%g an exterior

sheath concentric w t Rstdg if Fighr, t@nsl] sftilai 34 iPRe&EE BEY uekhesdiiog bet ween
an interior of the sheath and an exterior of the filler erein the sheath

linits contact bétwktha peckegipempsiing k0. dowingiusetheflm 344 rpnsteried thropeh \her ei n
sterilized ajr p he1 Pt steRARSIBE A Ve Bfetnicsing Hie@bdplid ard] acent
the tip of ?%Oe f??’?@?g%r{};cf%&g%t%eam ofSt?t he al bum’% exint.n 4. Tgl? nmet hod of
Ol ai m 13, furt heof teppeliegingeachise $0.cPrivsterlizatien stereleans e A8 A2 ough a
0.2 micron filteg,, g3, b MRLEOH RlaPRGEABpRAVG! BIRNiPiRAARELBalsiRgaf SET T €5 of
fl exi bl e polyneric CSRt al ners, conprising the steps of. providing a
quantity of filt ewecfilma britidahin the medicdl irglusiny Whsa anieds paskaging pagentRsRal Af o ;
providing a formfill- aTo e | 1 ¥ar whehdhd Rsutfahexi bl e
pol yneric materi éa‘f’%efalhP%ﬁgétf'ﬁg%%l%%%@ﬁg?Spi%ﬁglthﬁéemf ormftll -_segl

packagi ng nmaghi neroductris eotitb hejterthimatiyigerilizad.d.ca when thepaekaging geachipe isie
fornfill-seal packaging machine.. , / /7581 filling
the bags, througfS4H°8 Cé(ﬁ?quéWaﬁhlPﬁexgeéggﬂvzf?%%geﬁﬁgﬁﬁ[gj%%? “l bumi n wi t hin
the formfill-seaterifigeak Hguid gndethérirestdueafod exasgdd the ghemical slerilanter Vsttinghe

openi ng of the bags with t ackagi n i : santity of
the al bumin withi e‘ttﬁléc“o"édge?h@&ge"rﬁ%f°ﬁ%€ﬁ§gh@?re %g%ﬁ;@%ﬂﬁ]gﬁgggﬂ? he bags
are sequenti al |y detdsk¢l toretrové the liquidahd/oyresifueafrdm thierfilmB3, ATrair lmifeod of
Claim25, further conprising a filler discharging albumn fromthe filler
and into the bag without contacting the seal area of the opening of the
bag. 28. A process of packaging albumn in a flexible polyneric container,
conprising the steps of providing a concentrate of al bum n;




provi di ng a packagi ng machi ne having a filling assenbly and a sealing
assenbly, the filling and sealing assenblies being |located within an

i nt eri or vagepimeoenvi ronment of the packagi ng machi ne; pr pCTAiISHYo7A8St eril e
fl exi bl e polynmeric container having an opening extending into a cavity;

filling the container with al bum n under pressure through the filling
assenbly within the aseptic area of the packagi ng machine, the filling
assenbly having a fill tube exit positioned a distance froma wall of the
flexible polymeric container, the fill tube exit directing the albumn into

the cavity of the contaiper, distah, LG PREL BRIl NG PRRRUIGA! t he

cont ai ner, |n|ng tube a
“distance fromt hEbFOWnloffthbﬁlrﬁNbctateﬂlun tlregﬁlfnl dryingeections piérssmbmd tarehovseal i ng
t he opening of the, container WI ack gi ng
machi ne to ret alliﬂ”f‘ﬁ@‘gﬁa}t?&ﬁqsw {Jﬁ‘?e%%t{ﬁ‘? 51 n%?rﬁﬁ’ W&P? 29. The

“met hod of C ai m{g8 ad](hlg,h@m@c}ﬁﬁmprl sing the step of provi d| ng a sheath
exterior to a portl on of the filli a]% assenbl i mting contact

eat h
between the pol yneri dnéiseentisereagbticpaekaging| aﬁbmﬁig’é 3Jpa\7§5502/ 072429 25

PCT/ US02/ 07581 3tﬂrou§h HeUaRcs rdller RBGHAED zﬂﬂtﬁ’é Ryl dr Bectioh pi@dxitd biftedtgd Yer i C
contai ner, conprising the steps ofm&r oviding a concentrate of al bum n;

provi di ng a packthgforgingassambdy sestiomes. Beafere ﬁi“ﬁ@“%’%’% &rping assengbly 14 the
assenbly, and a 588lddig ASS a{mﬂfaxuah@%mapanmscamrgts_,uﬂf&e%@ Hd MdcBhd an

interior aseptic environment agi ng machine; providing a flexible
polyneric film duofapd 6y Thedirstisentads|6a fzpf@s gorerward as therfilon ersers thedpwmiat ed t ube

with the form ngas gg&xnd ﬁf'i‘;h{e g%‘g%;, '19t@r1&jofrtf}ecgﬁﬂaﬁl]@9ﬁ Gflid wRe of

polymeric fi sealng he sea yméric film being
di nensi oned i n téeeommufececﬂ facdsagwml\asﬂgfdmmtessrtba‘s‘:namassembb'eﬂ gder y

ther_eof a cav! t%lt%@% t‘?ﬁ%g”%%@%?%?%"%ﬁge aqmg%ween t he seal areas, and an

openi ng extendin erior of the bag; f||||ng t he
bag with al bumi n undeAs shosalinFigors B iand4 gheﬁlnu%actditmal@thas laghepidticalng

assenbly, the fi assenb a fill ft. i gh the
openi ng of the bg’g‘! g‘% Hpﬁ?‘gn?tglgq%cgkfggbo%fa c%t%rthﬁggtjtﬁ Et g O?ﬁ'ey%h%goncent ric
to an exteri@r ofiln Bue Thd thedretheal fotdqmefbebéméswtibld(ﬁwamﬂtthatge]ialmsa]lebﬁm ninto
an interior of th stance awa from er| i ng of
the bag, and theSl %Herlq%l f?%&'aﬂgfm%té?sm? 'ﬁg f6¥°fset°?ﬁ9€W§ ?jtnt he bag;

and, sealing theth@[agﬁ’thiﬂgrgf t he bag to retaln the al bumn within the cavity
of the bag. 31. The praocess of eln the se are

provi ded about the endif ?rémﬂfe‘l“?‘tﬂ‘i@%l%lf’cﬂt mﬁ OERINE gYserp SF‘?‘ilggéﬁeni ng. 32.

The process of Orfd fndfhe Iﬁatﬁa;eln%agg@m b&iv@ﬁmgﬂfb\éﬁbsttdnﬂgll)t flendr weB of Nt 0 a
plurality of adjacent bags .. The E)aocess of %@ further _conprising

sealing at |¥ast pelymerc pigeal Eﬂﬂmf’ﬁée gated and\m?%aﬁle%m & DEpsEPPUS02/ 07581
34. The process gfis (ARistBod4hat tHeTidMGhted RIBRIE MbMBerSBIIQIM, Rldederdlly Adtng t he

bags cylindrical, but rather has an oblong shape as shown in Figure 4. In connection
with the identification of the areas of the web of film as described above, after
the film 34 traverses through the forming assembly 22, the first surface 62 of
25 the first side member 66 opposes the first surface 62 of the second side member
68.
Once the tubular member 38 is formed, the tubular member receives a
longitudinal seal 40 in the fin seal assembly section 24, and a fitment 42 is

connected to the tube 38 in the fitment attachment assembly 26. Specifically,



with the quantity of albumn. 35. The process of Caim34, further
conprising sequentially sealing the opening of the bags. 36. The process of
Cl ai m 30wownzereizo the filling step conprises providing a PCTIUSN2/HERE ng a
tip with concentric first and second interior passageways, the first
interior passageway having a cross-sectional area greater than a
cross-sectional area of the second interior passageway, wherein an
interface between the first and second inserior passageways is interior of
an exterior of the tip, wherein the second interior passageway extends to

the exterior of the ti wherein the al bumn exit filler through the
second interior fasaifonatachedia a\?\ﬂiné’l‘té‘?q%ﬁioﬁbt %P‘Hﬁrnﬁ‘iﬁl gthﬁﬁ?’ﬁ?%‘?rn@& at the

interface betweghe fdigakh Bﬁvnﬁmé u%@gpmbateafaesremery t9 863 B HAYR 4046 ey a
suspension of filling. 37 | exi bl e polynmeric contajiner for holding a

concentrate of vfaldeﬂfeﬂmt@@lntﬂmﬁhz ly ghefitment sealsr PReERIedtdm a sheet of
“flexible pol y”erﬂelglgg%?erﬁ' abdl Hl@hltyaﬁbﬂfwﬁf’f’ &fld WithQ pfesbitO Gl dbbytd for mer,

the tube bei ng subSequently converted Into a series of adjacent bags in an
aseptic areasof % sigtmabput/70 peigl alﬁha@gbaﬁyvm@gminrtbesend?eﬂwggnmw ng a first
si de nenber, a seg I si de
menber, and a cavclg%pq%net‘gmiselnmgﬁﬂeﬁpgﬁf &Qq{u?‘édtx‘?j?ﬂ&?le&ﬁd%seco gl de
menbers, wherei mo@pqmmwuhﬁwoﬁteraomfnmdmerm iSpecififallycthepassagewby e al bunin is

| ocated within th avit f ol N e ing of the
albunin into the® %T@F 1o %”fdoca%ﬁttegc?erﬁ?cg%ommmﬁ%aruo%wﬁﬁglné %% ﬁznéft%% t he bags
with a filler i man@&eﬂbmhaalbmnmﬁtobhﬁeléawdrﬁdm thleﬂmiaﬂlgmahdnam nig machi ne,
t he opening of t i.n ealeds i thlnthe aseptic area
of the form¥il |Q‘§B§%% 8 %&&%‘3*‘%8‘?{]’% ‘?’@Sa‘{héa‘ i fpay b it hanber |
38. The flexibl emﬂﬂhb’ﬁﬁﬁﬂyf&‘éﬁﬂk%blﬁt@iﬁwmtﬂo&glﬂﬂ@ﬁnnéﬂﬂel ein the flexible

pol yneric sheet material_ conpris a | amnate film havi n gmlﬁm de | ayer

of = WD 02/072t29 PCTihadiseelpsismbly,24 injg eﬂ‘l?ﬁ}?’d‘érﬁ’éﬁswe a gas

barrier layer, acggtthellaypiudiahl sBﬂ'4B%fﬁhdgerq§1@ﬁl adgeloﬂme@hﬂaelsamt oFﬁosEﬂ near |ow
density pol yethyl ene, the | ayers bein onded. t oget her a pol yur et hane

adhesi ve. 39. Thekefoldares|6g. E;H?I%’é(r‘ihé f@@eﬁlass%ply@per@eaat,ﬂtgtgperg&qurf@qm t he gas
barrier layer i saRup9sor Haﬂohdﬁ;w @hd Rith dPresétie ﬁ&h%bédt%bag% ARLYSEr i C
contai ner of Caim3/, wherein the core |ayer of polyam deis a nylon. 41.
The flexible pol psigmaithousbsnnranes wishinthess W@&ﬁed\ﬂﬁ@%isﬁc‘ieﬁ@ Kdathsarrier 1ayer
|s constructed fpﬁ@'éégﬁ%dlﬁgnt df‘tl‘f l&ﬁa@k@lmlsﬁm inGEl?R@@ ath@%'hglftddllﬂa?d Wi th

al bum n, conpris an outer she of aflexib t"E&/'nnerl c sheet
material, the rrasetatﬂ(ad:mmuma Bistigngitudinad sealk % ahil b sedend longitedinabseab Ve | ayer
of I|near | ow de |

pol yur et hane adhgg‘% %-/l)egt He s}é&%ﬁ%@ﬂﬁmﬁﬂ@@?& ’Y&& @3@@?‘; %‘gtggetéc?ﬁclgfctﬁ %Igt | ayer, a
second si de af th/ellp()kthe nypqsnigrﬁ'msted!rtfaw 62Iefﬂ1a§®pnd)‘ealhg8 adimepsrtued 44, bonded
together to a fi af, t the | ayer
of SARAN bei ng a@ﬁ%fé ﬁlzeg g%t? é%“% ﬁéﬁ%&ltlﬁ g%reoﬁﬁggtg’teﬁﬂaﬁlg ﬁgg hesive to
an inside |ayer m‘ngitmdiMIseall mattﬂethssetcynqnbhglwmyl n1672 témordmeb's thehel | havi ng

a first side and an opposin e € at a
periphery of the ARSERLT ’Ptg ﬁ ﬁ*& ﬂ% ?é é%dzl?@&?g%%’%ei&ﬁe first and
second sides, the cavl“heyseﬁledmbngr meinber 38- ttalvg'bets fronethvo Bn séahessergbly 24 to

concentration of aI re| Wner el nt ext.ends fromthe
outer shell, 2% hetl}el Ygg réfp 5’2’\%3# é’%ﬂg %dr‘?aalfnﬁt o the
cavity of t he COBis@inBSIFBZE the erhpﬂ\ll-tsd%p@ﬂk@ madlﬁnebl@ utitib@dsachnl pesstréie
fluid-tight chanber. 43 A 41 ﬁ? er for .hol allbum n 83 rising: a
sheet of flexi bl & Vehileisealed tp feerserift ag o PRI #avi ty encl osed

by a first wall, caﬂalﬂaqul Tpi §a¢l€]0ﬂﬂéeﬁ&ﬁéehhng9d3§knﬁ¢ﬁbr&ra'ﬁ&(wh tecmp@mtdlahery of
‘WO 02/072:129 PCT/ USQ2/ 07581 28 th% Iié@{ nd secon t he seal s

j 0i ning an i nt er oM #hert I 9rabpHE08 Spand K ?Prlcgsflreatg@‘ n@%tlos and
creating a fluid-tight chanber within the cavity of the container, wherein
a concentration of albumn mxed with a solution of sterile water and
stabilizers is stored within the fluid-tight chanber. 44. The contai ner of
Claim 43, wherein the bag has a plurality of peripheral edges, three of the
peri pheral edges being sealed with heat, and one of the peripheral edges
containing a fold that separates the first wall fromthe opposing second
wal | . 45. The container of Claim44, wherein a fitment is connected to the
contai ner adjacent the fold, the fitnment having a passageway t hat
cooperates with the fluid-tight chanber of the container. 46. The contai ner
of Claim 44, wherein the peripheral edge opposing the fold contains a first
| ongi tudi nal seal and a second |ongitudinal seal, the first and second
Iongitudinal seals 10|n|ng the flrst and second opp05|ng malls and mhereln

o o, o, o o -
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10 10 10*109%& () fimished container 12 has sealed areas on three sides of the bag 12: the top seal

78, the bottom seal 76, and the longitudinal seal 40. The longitudinal seal 40

joins the top seal 78 and the bottom seal 76. In the preferred process, the top

20 seal 78 of a first bag 12 is formed at the same time as the bottom seal 76 of an
adjacent upstream bag 12 with the end sealing assembly 32. As such, adjacent
bags 12 in the series of bags 12 are initially connected, both by being part of the
tubular member 38 that forms the bags 12, as well as by having end seals that
are formed with the same end sealing assembly 32.

25 In the preferred embodiment of the process for creating and filling
containers of present invention with albumin as illustrated in Figures 1 and 2,
the containers 12 are filled with the albumin through a filling assembly 30 that
extends down the tube 38. The filling assembly 30 thus fills the cavity 82 of the
bag 12 through the opening 80 of the in-process three-sided and open bag 12.
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The filling assembly 30 of the preferred embodiment is illustrated in
Figures 5-8 and 10. As such, the filling assembly 30 comprises a pressurized
filler 44 made up of a fill tube 84, and a sheath 86 located concentrically about
the perimeter of the fill tube 84. The filler 44 typically operates under a

5  solution line pressure of from about 4 psig. to about 20 psig, however, any

range of pressures within the identified range is acceptable. In the preferred
embodiment, the filler operates under a solution line pressure of from about 10
psig. to about 16 psig, and most preferably under a solution line pressure of
from about 12 psig. to about 16 psig. The identified ranges are utilized in an

10  attempt to reduce turbulence and splashing of the albumin or other protein as it
is inserted into the container 12. As explained above, after the bottom seal 76 is
created, the bag 12 is filled with the albumin through the filling assembly 30,
the top seal 78 is created simultaneously with the bottom seal 76 of the next
bag, the next bag 12 of the tube 38 is sequentially filled, and so on and so forth.

15 Thus, adjacent bags 12 in the series of bags 12 are initially connected, and are
then separated following sequentially filling and sealing of each respective bag
12.

As shown in Figure 5, in the preferred embodiment, the filler 44 of the
filling assembly 30 is configured as a tube 86 overa tube 84. The sheath tube

20 86 is situated concentric about the fill tube 84, with an air passageway 88
extending in the space between the inner diameter of the sheath tube 86 and the
outer diameter of the fill tube 84. Sterilized air passes through the ar
passageway and is expelled adjacent a tip of the fill tube 84, upstream of a fill
tube exit 92.

25 In a preferred embodiment of the fill tube 84 as shown in Figure 5, the
fill tube 84 has a venturi 85 in that it tapers from a first diameter to a second
larger diameter about its length. Further, as shown in Figure 6, the tip 90 of the
fill tube 84 has a first interior passageway 94 concentric with and adjacent a

second interior passageway 96. And, in a preferred embodiment of the present
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invention, the first interior passageway 94 is generally circular in cross-
sectional shape, having a first interior diameter, and the second interior
passageway 96 is generally circular in cross-sectional shape, having a second
interior diameter. The interior diameter, and thus the cross-sectional area of the
5 first interior passageway 94 is dimensioned larger than the intetior diameter,
and thus the cross-sectional area of the second interior passageway 96. An
interface 98 connects the first interior passageway 94 and the second interior
passageway 96 at a location that is interior of an exterior of exit 92 of the tip 90
of the filler 44. In a preferred embodiment, the interface comprises a chamfered
10 step 98 between the first and second interior passageways 94,96 to sharply
reduce the diameter from the first interior passageway 94 to the second interior
passageway 96. The interface 98 between the first and second passageways
94,96 provides a important function in the operation of the filler. Since the
albumin is dispensed from the exit of the second interior passageway 96 of the
15 filler 44, capillary forces in the fill tube operates to have the meniscus of the
albumin reside at the interface 98 between the first and second passageways
94,96 during a stoppage in filling instead of at the exit 92 of the second
passageway. Thus, even though the albumin is dispersed from the filler 44
through the second interior passageway 96, during each suspension in filling in
20  between sequential filling of the bags 12, the albumin is maintained interior to
and a distance from the exit of the filler 44, and at the interface 98 of the first
and second passageways 94,96. Such a configuration greatly assists in
preventing migration of the albumin from the exit of the filler. Any migration
may allow the albumin to be transferred onto an exterior of the filler and contact
25  the film 34. As explained above, albumin operates as an insulator. If the
albumin migrated onto the film it would likely jeopardize the integrity of the
top seal area. Thus, the configuration of the present invention provides a means

for eliminating this drawback. In testing conducted on the seal integrity of the

containers 12 of the present invention, 99.90% of the formed containers 12 were
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above the minimum seal strength value of 20 psi in burst test evaluation.

As explained above, the sheath 86 resides concentrically about a
perimeter of the fill tube 84, and an air passageway 88 extends in the space
between the inner diameter of the sheath tube 86 and the outer diameter of the

5 fill tube 84. While in the preferred embodiment the distal end portion 100 of
the sheath 86 is an adapter that is mounted on the sheath 86, the distal end
portion 100 may be manufactured as part of the sheath 86 without destroying
the intended function of the sheath 86. As shown in Figures 7 and 8, the distal
end portion 100 of the sheath 86 has a chamfered end 104. A plurality of vent

10 holes 102 are located adjacent the end of the distal end portion 100 of the sheath
86. The sterilized air is dispelled from the air passageway 88 out of the vent
holes 102. Since the exit of the vent holes 102 resides at the chamfered end 104
of the sheath 86, the flow pattern of the sterilized air is circumferentially
exterior to the flow pattern of the albumin being dispelled from the fill tip so as

15  not to interfere with the flow of the albumin. This decreases the chances of the
sterilized air from introducing a turbulent effect to the dispensed albumin.
Additionally, since the air flow pattern is exterior to and away from the liquid
flow pattern of the albumin, any possible foaming of the albumin that may
come in contact with the air is minimized. Similar to the benefits uncovered

20 with the dual inner diameters of the fill tube 84, the benefits uncovered with the
flow of the sterilized air are extremely useful. Such a configuration greatly
assists in preventing splashing and foaming of the albumin from the exit of the
filler. This, prevents contact by the albumin with the portion of the film that is
converted into the top seal area, thereby also aiding in continually creating a

25  stronger top seal.

The first interior diameter 106 of the distal end portion 100 of the sheath
86 is dimensioned to fit onto the sheath 86 and be secured thereto with a
setscrew 110. The second interior diameter 108 of the distal end portion 100 of

the sheath 86 is dimensioned to provide the air passageway 88 between the
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sheath 86 and the fill tube 84. As shown in Figure 7, a chamfer 112 is located
at the end of the second interior diameter 108 to further reduce the inside
diameter of the sheath 86. A reverse chamfer 114 is located at an exterior
portion of the end of the sheath 86.
5 The sheath 86 and fill tube 84 are shown as assembled in Figure 10. As

seen in the illustration, the outside diameter of the fill tube 84 is dimensioned to
be the same as or slightly less than the reduced inside diameter of the sheath 86
at the chamfer 112. In the preferred embodiment, the second interior diameter
of the sheath 86 is approximately 0.584 inch, and is decreased at the chamfer

10 112 to approximately 0.500 inch. Additionally, the outside diameter of the fill
tube 84 of the preferred embodiment of the present invention is approximately
0.500 inch. As such, interface between the chamfer 112 and the fill tube 86
operates to close the air passageway 88 and force the sterilized air out the vent
holes 102 located upstream of the exit 92 of the second interior passageway of

15  albumin fill tube 84.

As seen in Figure 10, the outside diameter of the sheath 86 is larger than
the outside diameter of the fill tube 84 protruding past the sheath 86. Often
during filling the tube 38 of film contacts the filling assembly 30. With the
identified configuration of the fill tube and sheath, even though during a portion

20 of the filling process the fill tube 84 of the filling assembly 30 extends through
the opening 80 of the bag and into the cavity 82 of the bag, the sheath 86 is
exterior to a portion of the fill tube 84, and thus only the sheath 86 can contact
the tube 38, thereby preventing contact between the polymeric container and the
fill tube 84. As such, the exit 92 of the fill tube 84 is positioned a distance away

25 from the interior wall of the flexible polymeric container 12. - Thus, the position
and size of the sheath 86 in combination with the interior interface 98 of the
first and second interior passageways, and the reverse chamfer 114 prevents any
albumin from migrating to an exterior of the filling assembly 30 and coming in

contact with the seal areas of the tube 38 that ultimately become the top seal 78
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' to maintain all seal areas free of the protein in order for the polymeric materials
to be heat sealed together. If any albumin was present in the seal area prior to
sealing, the integrity of the seal may be jeopardized. As such, with the
5 identified configuration, the albumin is discharged from the fill tube 84 and into
the bottom of the bag 12 without contacting the seal area of the opening of the
bag 12 that ultimately becomes the top seal 78.
While the specific embodiments have been illustrated and described,
numerous modifications come to mind without significantly departing from the
10  spirit of the invention, and the scope of protection is only limited by the scope

of the accompanying Claims.
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1. A method of packaging albumin protein, comprising the steps of:
providing a flexible polymeric container having an opening extending
from a cavity of the polymeric container;
providing a quantity of a concentration of albumin in a sterile solution;
inserting the albumin under a solution line pressure from about 4 psig. to
about 20 psig. into the cavity of the polymeric container through the opening
therein; and,
sealing the opening to secure the liquid albumin within a fluid-tight
chamber of the cavity of the polymeric container.
2. The method of Claim 1, wherein the albumin is maintained at a
temperature of about 68°F prior to insertion into the cavity of the container.
3. The method of Claim 1, wherein the albumin is inserted into the cavity
of the flexible polymeric container under a solution line pressure from about 12
psig. to about 16 psig.
4. The method of Claim 1, wherein the flexible polymeric container is
provided within an aseptic environment of a form-fill-seal packaging machine,
wherein the albumin is inserted into the cavity of the flexible polymeric
container within the aseptic environment of the form-fill-seal packaging
machine, and wherein the opening of the container is sealed within the aseptic
environment of the form-fill-seal packaging machine.
5. The method of Claim 1, further comprising the step of providing a filler
having a distal tip with first and second adjacent interior passageways, the first
interior passageway having a larger cross-sectional area than the second interior
passageway, wherein the second interior passageway extending adjacent the
first interior passageway to an exterior of the tip, and wherein the albumin is

dispersed from the filler through the second interior passageway.
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interior passageway having an inside diameter being dimensioned larger than an
inside diameter of the second interior passageway, wherein an interface between
the first and second interior passageways is interior of an exterior of the tip,
wherein the second interior passageway extends to the exterior of the tip, and
wherein the albumin exits the filler through the second interior passageway.
7. The method of Claim 1, further comprising the step of providing a
sheath exterior a portion adjacent the tip of the filler, the sheath preventing
contact between the polymeric container and the filler.
8. The method of Claim 1, wherein the albumin is provided in a 20%
concentration.
9. The method of Claim 1, wherein the albumin is provided in a 25%
concentration.
10.  The method of Claim 1, wherein the flexible plastic container is
provided having a volume of 50 mi.
11.  The method of Claim 1, wherein the flexible plastic container is
provided having a volume of 100 ml.
12.  The method of Claim 1, further comprising providing a flexible
polymeric container comprising a laminate film having an outside layer of
linear low density polyethylene, a gas barrier layer, a core layer of polyamide,
and an inside layer of linear low density polyethylene, the layers being bonded
together by a polyurethane adhesive.
13. A method of packaging albumin protein in a series of flexible polymeric
containers, comprising the steps of:

providing a quantity of filtered albumin;

providing a flexible polymeric material;

providing a form-fill-seal packaging machine and converting the flexible
polymeric material into a series of bags in the form-fill-seal packaging

machine;
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g a seal area of the bags with the packagmg machine to enclose the

quantity of the albumin within the bags.
14.  The method of Claim 13, wherein adjacent bags in the series of bags are
initially connected, and are separated following the filling of each bag.
15.  The method of Claim 14, further comprising providing a forming
mandrel in the form-fill-seal packaging machine.
16.  The method of Claim 15, further comprising forming the flexible
polymeric material into a tube with the forming mandrel, and further forming
the tube into the series of adjacent bags.
17.  The method of Claim 13, wherein the bags are sequentially filled with
the quantity of albumin.
18.  The method of Claim 13, further comprising heat sealing a periphery of
the bags to enclose the quantity of the albumin within the bags.
19.  The method of Claim 13, further comprising providing a flexible
polymeric container comprising a laminate film having an outside layer of
linear low density polyethylene, a gas barrier layer, a core layer of polyamide,
and an inside layer of linear low density polyethylene, the layers being bonded
together by a polyurethane adhesive.
20.  The method of Claim 13, wherein the form-fill-seal packaging machine
has an aseptic area, wherein a sterilized flexible polymeric material is provided
within the aseptic area, wherein the sterilized flexible polymeric material is
formed into a series of adjacent bags within the aseptic area, wherein the
albumin is sequentially inserted into the bags in the aseptic area, and wherein
the bags are sequentially sealed within the aseptic area to form a fluid-tight

container.
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21.  The method of Claim 13, further comprising the step of providing a
repeating filler having a tip with concentric first and second interior
passageways, the first interior passageway having a crosssectional area greater
than a cross-sectional area of the second interior passageway, wherein an
interface between the first and second interior passageways is interior of an
exterior of the tip, wherein the second interior passageway extends to the
exterior of the tip, wherein the albumin exits the filler through the second
interior passageway, and wherein the albumin is maintained at the interface
between the first and second interior passageways during a suspension of
filling.
22.  The method of Claim 21, further comprising the step of providing a
sheath exterior to a portion adjacent the tip of the filler, the sheath limiting
contact between the polymeric container and the filler.
23.  The method of Claim 21, further comprising the step of providing an
exterior sheath concentric with the filler, and an air passageway extending
between an interior of the sheath and an exterior of the filler, wherein the sheath
limits contact between the polymeric container and the filler, and wherein
sterilized air passes through the air passageway and is expelled adjacent the tip
of the filler and upstream of the albumin exit.
24.  The method of Claim 13, further comprising the step of filtering the
albumin through a 0.2 micron filter.
25. A method of packaging albumin protein in a series of flexible polymeric
containers, comprising the steps of:

providing a quantity of filtered albumin;

providing a flexible polymeric material;

providing a form-fill-seal packaging machine and converting the flexible
polymeric material into a tube with a former in the form-fill-seal packaging
machine;

converting the tube into a series of bags in the formfill-seal packaging

machine;
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filling the bags, through an opening in the bags, with a quantity of
albumin within the form-fill-seal packaging machine; and,

sealing a seal area of the opening of the bags with the packaging
machine to enclose the quantity of the albumin within the bags.
26.  The method of Claim 25, wherein the bags are sequentially filled with
the quantity of albumin.
27.  The method of Claim 25, further comprising a filler discharging albumin
from the filler and into the bag without contacting the seal area of the opening
of the bag.
28. A process of packaging albumin in a flexible polymeric container,
comprising the steps of:

providing a concentrate of albumin;

providing a packaging machine having a filling assembly and a sealing
assembly, the filling and sealing assemblies being located within an interior
aseptic environment of the packaging machine;

providing a sterile flexible polymeric container having an opening
extending into a cavity;

filling the container with albumin under pressure through the filling
assembly within the aseptic area of the packaging machine, the filling assembly
having a fill tube exit positioned a distance from a wall of the flexible
polymeric container, the fill tube exit directing the albumin into the cavity of
the container distal the periphery of the opening of the container, and the fill
tube maintaining the albumin in the fill tube a distance from the fill tube exit
during filling suspension; and,

sealing the opening of the container within the aseptic area of the
packaging machine to retain the albumin within the cavity of the container.
29.  The method of Claim 28, further comprising the step of providing a
sheath exterior to a portion of the filling assembly, the sheath limiting contact

between the polymeric container and the filling assembly.
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30. A process of packaging albumin in a flexible polymeric container,
comprising the steps of:

providing a concentrate of albumin;

providing a packaging machine having a forming assembly, a filling
assembly, and a sealing assembly, each of which is located within an interior
aseptic environment of the packaging machine;

providing a flexible polymeric film;

forming the flexible polymeric film into an elongated tube with the
forming assembly;

sealing a portion of the elongated tube of polymeric film with the
sealing assembly, the sealed polymeric film being dimensioned in the shape of a
bag having seal areas about a periphery thereof, a cavity located within the bag
and between the seal areas, and an opening extending from the cavity to an
exterior of the bag;

filling the bag with albumin under a solution line pressure through the
filling assembly, the filling assembly having a fill tube extending through the
opening of the bag and into the cavity of the bag, and asheath concentric to an
exterior of the fill tube, the fill tube directing the albumin into an interior of the
bag a distance away from a periphery of the opening of the bag, and the sheath
limiting contact between the fill tube and the bag; and,

sealing the opening of the bag to retain the albumin within the cavity of
the bag.
31.  The process of Claim 30, wherein the seal areas are provided about the
entire periphery of the bag except for the opening.
32.  The process of Claim 30, further comprising converting the tube into a
plurality of adjacent bags.
33.  The process of Claim 32, further comprising sealing at least three sides

of the bags.
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34.  The process of Claim 32, further comprising sequentially filling the bags
with the quantity of albumin.

35.  The process of Claim 34, further comprising sequentially sealing the
opening of the bags.

36.  The process of Claim 30, wherein the filling step comprises providing a
filler having a tip with concentric first and second interior passageways, the first
interior passageway having a cross-sectional area greater than a cross-sectional
area of the second interior passageway, wherein an interface between the first
and second interior passageways is interior of an exterior of the tip, wherein the
second interior passageway extends to the exterior of the tip, wherein the
albumin exits the filler through the second interior passageway, and wherein the
albumin is maintained at the interface between the first and second interior
passageways during a suspension of filling.

37. A flexible polymeric container for holding a concentrate of water-
soluble albumin, comprising:

a bag made from a sheet of flexible polymeric material initially
converted into a tube with a former, the tube being subsequently converted into
a series of adjacent bags in an aseptic area of a form-fill-seal packaging
machine, the bags having a first side member, a second side member
peripherally sealed to the first side member, and a cavity between an interior of
the first and second side members, wherein a quantity of a concertration of
water-sdluble albumin is located within the cavity of the bag following
sequential filling of the albumin into the cavity of adjacent bags through an
opening of the bags with a filler in the aseptic area of the form-fill-seal
packaging machine, the opening of the bags being sealed sequentially within
the aseptic area of the form-fill-seal packaging machine to create a fluid-tight
chamber.

38.  The flexible polymeric container of Claim 37, wherein the flexible

polymeric sheet material comprises a laminate film having an outside layer of
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linear low density polyethylene, a gas barrier layer, a core layer of polyamide,
and an inside layer of linear low density polyethylene, the layers being bonded
together by a polyurethane adhesive.
39.  The flexible polymeric container of Claim 38, wherein the gas barrier
layer is a polyvinylidene chloride.
40.  The flexible polymeric container of Claim 37, wherein the core layer of
polyamide is a nylon.
41.  The flexible polymeric container of Claim 38, wherein the gas barrier
layer is constructed from SARAN.
42. A flexible polymeric container filled with albumin, comprising:

an outer shell made of a flexible polymeric sheet material, the material
comprising a laminate film having an outside layer of linear low density
polyethylene adhesively bonded together with a polyurethane adhesive to a first
side of a polyvinylidene chloride layer, a second side of the polyvinylidene
chloride layer being adhesively bonded together to a first side of a layer of
SARAN, the second side of the layer of SARAN being adhesively bonded
together with a polyurethane adhesive to an inside layer of linear low density
polyethylene, the outer shell having a first side and an opposing second side
heat sealed together at a periphery of the outer shell, and a cavity located
between the first and second sides, the cavity forming a fluid-tight chamber
having a concentration of albumin stored therein, wherein a fitment extends
from the outer shell, the fitment having a sealed passageway extending into the
cavity of the container to allow the albumin to be released from the fluid-tight
chamber.
43. A container for holding albumin comprising:

a sheet of flexible polymeric film formed into a bag having a cavity

enclosed by a first wall, an opposing second wall, and seals about a periphery of
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< D G K R AR Second walls, the Seafs Joiming an iitestor porian of the opgosing’
first and second walls and creating a fluid-tight chamber within the cavity of the
container, wherein a concentration of albumin mixed with a solution of'sterile
water and stabilizers is stored within the fluid-tight chamber.
44,  The container of Claim 43, wherein the bag has a plurality of peripheral
edges, three of the peripheral edges being sealed with heat, and one of the
peripheral edges containing a fold that separates the first wall from the opposing
second wall.
45.  The container of Claim 44, wherein a fitment is connected to the
container adjacent the fold, the fitment having a passageway that cooperates
with the fluid-tight chamber of the container.
46.  The container of Claim 44, wherein the peripheral edge opposing the
fold contains a first longitudinal seal and a second longitudinal seal, the first
and second longitudinal seals joining the first and second opposing walls, and
wherein an aperture is located between the first longitudinal seal and the second
longitudinal seal, the aperture extending through the first and second opposing
walls.
47.  The container of Claim 45, further comprising at least one chevron seal
in the fold.
48.  The container of Claim 45, further comprising a chevron seal in the fold

on opposing sides of the fitment.



