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Traditionally, fluids aimed for parenteral administration to the blood stream

of patients have been packaged in glass containers. There has, however, been much
industrial efforts devoted to find alternative polymeric materials which are less resource
consuming, cheaper and more convenient to handle than glass.

20 As discussed in, for example the International patent application WO
94/19186 (in the name of Pharmacia AB and Wipak Vihury Oy), it is considerable amount
of technical problems that must be solved before a polymefic material with satisfying
propetties for storing parenterally injectible fluids is obtained. The material and container
made thereof should be capable of withstanding different sterilization techniques without

25 losing important characteristics, such as forming both an oxygen barrier and moisture
barrier against the environment. They shall be compatible with fluids to be stored, even
after a long term storage and even if the fluids contain lipophilic constituents that might
lead to migration and dissolution of unwanted compounds from the polymeric matrix. In
addition, the materials must be possible to weld together and be printable and maintain

30 -their flexibility and other mechanical properties, as well as their aesthetic appearance (i.c.
transparency) after the sterilization procedure. It is also an important requirement that such
a container shall be sterilized as a final step, after being filled and assembled, to provide

the highest possible safety for the patients. It has been found that not even the highly



transparency) after the sterilization procedure. It is also an inportant

requi rement that such a container shall be sterilized as a final
step, after being filled and assenbl ed, to provide t he hi ghest
possi bl e safety for the patients. It has been found that not even the

hi ghly WO 97/37628 \\D 97/ 37628 2 PCT/SE97R0590
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The US patent 4,997,083 in the name of Vifor S.A. discloses a flexible three-
chamber bag for separate storage of lipids, amino acid and sugar to be mixed within the
bag and used parenterally. For the mixing of the ingredients, transfer passages between the

25 chambers are opened from the outside by the user. It is a drawback with this type of
containers that the mixing will be relatively slow and complicated, especially if all the
chambers are filled to a high degree and liquid must be pushed back and forth through the
passages in order to complete the mixing procedure. If the lower mixing chamber is made
large enough to comprise the volume of all three constituents during the mixing, the lower

30 .chamber must be filled with a large head spacec which gives disadvantages during the
sterilization and storage of the products and leads to a poor utilization of the polymeric

packaging material. Furthermore, the polymerized malcrials suggested to constitute the



passages in order to conplete the mxing procedure. If the | ower m xing

chanber is made | ar ge enough to conprise the volune of all three
constituents during the mxing, the |ower 30 chanber nust be filled with
a |large head space whi ch gi ves di sadvant ages during the sterlllzatlon
and storage of ™ ﬁﬁ@@ucts and leads to a p8or utilization of PEFEEI700550
pokyneric packagi ng material. Furthernore, the polynerized naterials
suggested to constitute the WO 97/37628

3 PCT/ SE97/ 00590 exi bl e bag in_the

US. 4, 997, 083 wi flpxihlstbagin the S 499783l peths &“Ff@m&mesm*@ "Pmmsm‘aﬂﬁiwc

degradat i on aft gLs . 2Ren hifdr 1o The | nternational
pat ent appli cat IBO%“IL% e 1‘ff!ZTGf%t? I n thg nane of Freseni us AG di scl oses
a nore_conveni ent type ofhelntermational phient applicatine WO B5/26d 7 im theinaine of Bresaniusn

5 the chanber
rredi at oy obt A0 SRS Egibte SonVEikth Wie o BRREDHOG: fag wheldPl bl beoween
ri sk of tear$ ngthewhymbxas are nodde be “tcalewkkihigqaomldmm rupturc to 1mﬁ¢¢atclyfobltdm 8 ldogeg

S rradeofaspemflcall ﬁs n \Xélaetefml P‘P al Iaer
capabl e of for WY BFPPEFEN" 4%5 &Hyu fiedt aE‘“%*“Y enf %ﬁﬁ%g&g
wi || not be abl Bven if this bdgds fuadewfa ss»eﬁ:ﬁﬁ!lqahﬁggedmgeyerlﬁmr hidvirg isnalpmdi)eet

hi ghly sensitive contents du.Lng |.on e after. .

aut ocl avat i on. 8‘2 O?EOTE%'}% IETERG YT g‘ﬁ:ﬂfﬁﬁgsﬁt fi'lfﬁf3 {'Fg’ﬂﬁré‘mf"f? i Ul potbeahlen
seans sealing t {’tﬁfoﬁh a&h&r&t&paﬁﬁgﬁ bireier @ protedt higinyl seﬁdﬁ&g:eﬁnﬁﬂd diifiyg lodgfife
problens if it i have an addi t encl osur e.

i S onal.. airti
This cont ai Her f‘ﬂ’é‘ﬁ%?@?’é‘“?&%ﬁ%“@e@@ 45 Fensppetion ha"“‘ gb"‘ﬁ tybes ?:H%fﬂﬁ@‘l’m

contai ner for | gdafis sef Ngm%&aﬁb&ﬁa@ﬁuﬁieslalrnkdfmgss@a,m@aﬂamfpy@lﬂahﬁﬁuaﬂd
am no acid sol utions. reover, the exenplified.i ncorporatlon of a paraffin

oil in the 15 desied(q W%F%ﬂd‘mﬁ'@'r#‘ﬁlght%lﬂsﬂfeh'ﬂ}'%?"gmaﬂf@f therabere sesias Igyssuitablee
storage of |ipig £ifeSch@fbeitBMainer for ,oﬁﬁ@@@a@lﬁé m&g%é &ipid éhunileﬁ cmbgﬁ%}rhteﬁand
Al'so the British patent specification GB i'n the nanme

I'nc., disclos esaramplaevd.sgluéomsqNwwernﬁaresmmﬂeéa@q@ag’éatwaw A garpfiin ail inthee
seal s betwepn t g e uﬁﬂfriﬂi’%o?u& ag%bk&ngmsle NGPRE Qofage bﬂ@;ﬁ&'éfnﬂgloﬂfwﬂehs
contents. This pac1< ‘however for material reasons
suitable for paﬂmtdemsthﬁetdf&mm!mwwts such as infusible -

nutrients. &E@a

Mat eri al Technol ogy Englpﬁltg(()a}hler%3 rlﬂﬁpH&:QgéC egéréégl%n%ﬁgmz&gn%q\aﬂgg?glﬁﬁgr
made of pol ynerbic., disclosdsladlekible tbteg nomgammmmqli&edmwmg rupturablg s¢alst bepweeaithe d

for parent ef ol nyl ik 9Byl fog Whrt BoRAASEbe s B9nfis BRAMELIEH, hRGE 25

same conpany, oses a ne a conta
di scl osed hz0w t motf fiok Inaterial reasons be sunable for parenteral medical products such as infusible

—c

nutrients.

The US patent 4,872,553 in the name of Material Technology Engineering
teaches a single chamber container made of polymers, suitable for storing an amino acid
solution aimed for parenteral nutrition, while the US patent 4,998,400, assigned to the

25  same company, discloses a method of making such a container. It is disclosed how to fill
and seal an inner primary container in an inert atmosphere, whereupon it is enclosed in an
outer envelope together with a deoxidizer and autoclaved. The inner container consists of a
linear low density polyethylene while the outer envelope consists of a threc-layered
laminated film formed of an outer nylon layer, a middle layer of an ethylene-vinyl alcohol

30 . copolymer and an inner polypropylene layer. Such a material will, however, not be possible
to steam sterilize with maintained quality at 121°C, as required by the European
Pharmacopoeia. HoWever, not even such a container is likely to be entirely successful to

provide a barrier for atmospheric oxygen after autoclavation and during long-term storagc.



and seal an inner primary container in an inert atnosphere, whereupon it is
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intended to substitute glass bottles for storing parenteral nutrients, such as lipid emulsions

is a highly complex development process. A careful consideration must be taken to the
capacity of the materjals of being autoclavable with maintained characteristics, to their
capacity of providing a barrier against environmental oxygen and water vapor, while at the

25  same time it must be casy to process to a functional multi-chamber container, for example
with conventional welding technology and comply with the demands of being bossib]e to
recollect and recycle in one single, simple process. For the parts of the container in contact
with the stored, often lipophilic substances, it is a requirement that potentially hazardous
agents must not be allowed to migrate into the parenteral product. Conventionally

30 .employed polymers in medical packages, like polyvinyl chlorides (PVC), and other
polymers containing migrating plasticizers therefore can not be considered. Nevertheless.
these polymeric materials have a higher permeability to oxygen than glass bottles which

makes them unsuitable for long-term storage of cspecially sensitive fluids. Moreover, the
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storing parenteral nutrition components separately, i.c. a lipid emulsion, a carbohydrate
solution and an amino acid solution, and subsequently, just before parenteral -
administration, combine them to a homogenous fluid nutrient mixture.

25 It is another particular object of the present invention to prolong the possible
storage period both in a cold environment and in room temperature for sensitive fluids
aimed for total parenteral nutrition to overcome the problem of short shelf-life of such
products.

It is still another object of the invention to provide a container with the

30 -capacily of secparately storing several components filled in ready-made inner container

which has a minimized number of potential sites where leakages can appear. .
It is a further object of the present invention to provide such containers which

are safe and convenient to handle and which minimize the risks for erroneous handling and



20 m xi ng such agents aseptically within the container to an injectible

fluid. It is a particular object of the present
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The container according to the present invention is aimed for improved storage

of oxygen sensitive parenterally administerable agents and consists generally of an inner,
primary container enclosed in a substantially oxygen impermeable onter envelope with an
oxygen absorber which is capable of consuming essentially all residual oxygen after the
20  outer cnvelope is sealed, and for sufficient period also the oxygen penetrating said
envelope. Both the inner container and the enclosing outer envelope are made of flexible
and transparent polymeric materials. The inner container is made of a polypropylene
containing flexible polymeric material compatible with lipophilic agents capable of
forming both permanent and peelable seals and the envelope is made of a substantially
25  water impermeable flexible multilayered pﬁlymeric material comprising a first outer
substantially water impermeable polymeric film with oxygen barrier forming capacity,
asscmbled with a second, inner polymeric film with a supplementary oxygen barrier
forming capacity.
An important feature of the assembled container is that is essentially maintains its
30 - characteristics of forming an oxygen and moisture vapor as well as transparency and
flexibility after being subjected to sterilization by steam or radiation.
The inner container can be a single or multi-chamber container filled with one or severa)

parenterally administerable agents. According to a particular important embodiment of the



The container according to the present invention is ained for inproved

st or age of oxygen sensitive parenterally adm ni sterable agents and
consi sts generally of an inner, primary contai ner enclosed in a
substantially oxygen inpernmeabl e outer envel ope with an 0 en
absorber whi ch MWO¥EIRE e of consuning essenfially all resi duaP Bps%0

af ter the 20 outer envelope is sealed, and for sufficient period also the
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form or as a concentrate separated from a diluent. Another example of agents that will

benefit from storage in the inventive containers are such that must be kept separate during
sterilization by means of heat like solutions of carbohydrates and solutions of amino acids
which together may form discoloring complcxes.

25 The inventive multi-chamber containers are manufactured according to a
general method, wherein a bag shaped sealed inner container is formed from a flexiblc
polymeric material by welding together its polypropylene containing sealing layers. At least
two leaktight chambers are formed by welding at least one peelable seal seam possible to
mptﬁre by hand from the outside of the container. One side of the container is provided

30 . with temporary openings to the chambers which are filled with the parenterally
administerable fluids, whereupon the temporary openings are sealed again by welding
permanent seams. The filled and sealed inner container is enclosed in an oxygen barrier

forming envclope together with an oxygen absorber which is sealed by welding in a



and in the space between said envel ope and the inner container an oxygen
scavenger is pl aced. 15 The agents stored in the containers
according to the invention are preferably oxygen sensitive fluids or
powders whi ch otherw se | ose activity or suffer from degradation during
ext ended st or ¥R7¥enpl e of such agents age parenteral nutriPEMSEIZMEI as
lipid emul sions cont ai ni ng oxygen sensitive polyunstaurated fatty
acids, am no acids containing sensitive am no acids |ike cystein and
many pharnmaceutical agents which | ose activity when stored 20 in dissolved
or diluted focsnudlied amdssh@tte The so finudly assembRd ioSerilizé®by he\WH Sleam or by
(lyophilized), ., ., formor as a concentrate separated froma diluent.
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by wel ding together its pol ypropyl ene containing sealing |ayers. At |east
two | eaktight chanbers are forned by wel ding at | east one peel abl e seal
seam possi bl eDetailed Description of thelinvémdiod fr om t he out si de of the container.
One side of the container is provided 30 wth tenporary openings to the
chanbers which are filled with the parenterally adm ni sterabl e
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per manent sea .dThe ftlled and seal ed i nner container is enclosed in an
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whi ch is seal ed by welRig.r2g ahdiFig. 2b schematically show tWQ X dhpié&aiBpeelable seal seams

8 . .PCT/.SE97/ 00590 controll ed

at mospher e. TATEOT9EAD MG PFESeRdAVERiPLy i s sterilized by neans of steam or' by
I rradiation. The follow ng detailed description ains to
descri bedgr eferred enbodi ment and specific exanr‘gl es of containers

and nethdds of their MiRIPARIsH disqussed thegs g sEEral ImRpriast reqyifgments setona

i nvention, Whhateridilshitdbld fk iheGnieP BérR@hdr Ik fhusl BeShdde bf MPsutoclA\ABR of XadlidhoRS ar e
not intended to be limting for the scope of invention outlined by

the appended Sariizalle polymeric mateial whichyis cpppatible,with the stored productss e waterial

must be possible to permanently weld to a bag and weld to other polymeric details, such as
the mentioned saddle-formed port system, while also providing the possibility of forming

20  rupturabie peelable seal seams during modified welding conditions compared to the
formation of permanent seams. Furthermore, the material should also be environment
friendly and possible to recycle with a simple process. The material should be substantially
impermeable for water vapor during steam sterilization, but need not be airtight according
to the present invention, when an outer sealing envelope is used in combination with an

25  oxygen scavenger. It would rather be an advantage if the material could permit an oxygen
transfer so the oxygen scavenger can be able consume substantially all residual oxygen
dissoived in the stored fluids. If radiation sterilization shall successfuily be applied on the
container in accordance with the International patent application PCT/SE95/00684, also the
residual oxygen dissolved in the polymeric network of material of the inner container must

30 . be removed. The material must have a suitable aesthetic appearance and be clearly
transparent and not tend to be discolored or opaque after sterilization. Finally, the materia)

must maintain its flexibility and not become fragile or brittle after sterilization and storage.



10 Fig. 1 schematically shows a plan view of a cont ai ner

according to a specific enbodi nent of the present invention.
Fig. 2a and Fig. 2b schematically show two exanpl es of peel abl e seal seans
according to the present invention. 15 As previousl

di scussed t her e W@ B87/3963Ber al i nportant requirenents set on a  PCT/SEEYMFN,
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maintain its flexibilli and. not bec fragilee. ' ter .
sterilization angtEn é%léaéa_.cpensacs unpess %lsev%pﬁsfx% é’%&rtaﬁlk'ﬁhé‘;eaﬁnt layer is
9 based on polypropyleneGiiohishitp/itsC@p8iYmers with ethylene (propylene ethylene A
pol yneric rrfst eri al er. having all the nentioned
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char act eri st cs*%PgY %?eré)fatgaéf)i@gl?’émggﬁt@i%‘i[’]ﬁt@ﬂer m having a region with a
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them with a polymer having an elastic property. In a specific embodiment according to the
present invention it is therefore preferred to combine the polypropylene with a
20 supplementary elastomer to improve its flexibility and resilience. The elastomer can be
comprised in neighboring layer of the film or compounded with the polypropylene in the
sealant layer. For multilayered materials it is preferred to have an inner, sealant layer
comprising a high amount of polypropylene to benefit from its capacity of being inert
towards the stored fluids and for facilitating the manufacturing of a container by means of
25  different welding techniques. It is especially preferred that this layer can form both
leaktight, but controllably rupturable, peelable seal seams at a predetermined temperature
and permanent highly consistent scams when welding it together with different conditions,
such as different welding temperatures or welding pressures. It is also desirable to
introduce a flexible polymeric material with a high melting point that provides the material
30 - with an improved stability at the high temperatures locally reached during the welding. If
such a material is comprised in a multilayered film, it should be placed as an outer, release

layer and additionally be easy to print without migration of the printing ink. Suitable



5 or peelable seal seans. It is to be understood that the inner region is

I ntended to face the stored agent or agents and can form both
per manent seans and di fferent peel abl e seal seans when subjected to
di fferent wel ding conditions or operations. It is

preferred thatWoioaTas nade of at | east twpgdifferent poI y mer PCTISESR/80596
whith at | east the inner sealant |ayer is based on polyolefins, such as
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facilitating aalngs & srliHayeseddrolmegis maaterind of 4ppuigifmicrometes thickaessrwdrient

wel di ng t echni form

bot h I egﬂél ca%bemrb{l}té Egg)%t ro‘ﬁue{%??ﬁfgg{' E’? geb@mg peertﬁﬁjege\égferg a‘[s‘]ﬁeam; at a
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provi des the nateri al | nproved stability at the high

t enper at ur es Sb@bﬂalswm@&&yé@c@wﬂlﬁge/ﬁmm@@% opolymer); such a materi al
Is conprised in a nultilayered film it should be placed as an outer,

rel ease | ayer and additionally be easy to print wi thout migration of
t he printing bykmiddis, tiakdyer of pure Kraton® G165 7/ 37628 :
10 PCT/ SE97/ 00590 materials can be

found among certain polyesters and copol ynmers thereof (copolyesters) and
in particydarcLandud! leRR&lhyer BPEMRRD 8965 (or 9566 or 9967) from Eastman Chemical Co.

which is a cycloaliphatic thermoplastic copolyester (a copoly(ester ether), a condensation
product of the trans isomer of 1,4-dimethyl-cyclohexanedicarboxylate, of

cyclohexanedimethanol and hydroxyterminated polytetramethylene glycol).

25 The inner, sealant layer consists of a mixture of 80% copolymer of
polyethylene and polypropylene with 20% of the clastomeric SEBS copolymer combined
with minor additives of antioxidants and acid scavengers. The copolymer of polyethylene
and polypropylene forms an interpenetrating network with the SEBS-copolymer which

_provides for a strong scal. This mixture seals itsel{ over a broad range of temperatures and

30 is capable of forming peclable seal seams of varying strengths, when welding in an interval

of sclected temperatures from about 85 to about 120°C. It has been demonstrated that

welding at about 110 to 120°C forms peelable seal scams which are easy to rupture by



A preferred material for the inner, primary container is made of a
multilayered filmconprising: a) an outer |ayer containing a copolyester,

b) an inner sealant 5 | ayer containing pol ypropyl ene, a propyl ene
et hyl ene copol ynmer or a m xture of pol ypr opyl ene or poly nd
c) an interior WAB78¥nt ai ning a thernopl adtic el ast orre%r??@%gﬁ a

filmthe sealant |ayer further may conprise a thernoplastic el astoner
whi ch can be styrene-ethyl ene/ but adi ene-styrene bl ock copol ynmer (SEBS) or

sui tabl e alternative el astoner having the appropri at nti oned
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1652 from 3 ql‘%g{e)f)?ydfgﬁgstﬁgﬁée/ et ﬁ‘fh ene/ but a iene?lgt%?}r ene (SEBS: )
;usmgd

copol ymer) ; contribuie} tecaminpeidvementiof theayelding tapacitycof Kheaassamlded fil

20 c) an outer, release | aye f.Ecdel 996 or. 9566 or .99 raq
East man ‘Cheni cafxcei as the ma‘e\'ibﬁ# tjéﬁt?’F E‘“ﬁ%@ﬁﬁﬂﬁ% ‘%Htgf’lerc %t'%%rrc%rﬁ gl')saf {hg 3hddle
copol yester (a yGopo §8in vAliEhH beatfRASHR0 Bkt seAlint layer al?(pédhfﬂﬂ%tpoﬁfpréﬂ}%ne

trans isomer of 1,4-'di met hyl -cycl ohexanedi car boxyl ate, of o
cycl ohexanedi ment preférablp dotsjsty of eymistund ofapdyprppylsneand Knaten(s) which igyweldably to

25 The i | | a) ' f ' f 80%
copol yrer dO  the inngidayesh e BEE B 1 I PO Sabest 69 plfPrbiyient and
cl astomeric SE%%R&S&W gﬁ%mhﬂ?\%ﬁ the saddlY.VierHle boYP ystttlasididéfiedin the

nd act d. scavengers.

anti oxi dants a e copol yner of polyethyl ene and
pol ypr opyl ene fSwedishaatehindppligation D6GISHO-Y, aled inghdmamietdf PhiwmasaB®.copol yner

whi ch provi des for a strong, seal IS i xture s, itsel.f over a
broad range of tenper at d¥dBnescaniaiger made °ggﬁa"5$§"#’?°8&ﬁﬁhﬁh?€éfﬂ Pb seal
seams of varyi ng,SLERRRE AR belf GRolialdd 1Dskiked wath cofVeRfiorl parenteral rititrisn®d. &Ct ed

tenperatures fromabout 85 to about 120[err]C. It has been denobnstrated
t hat 16el ciddigions theBaeel® filid it surpridingheeonpatible with lipephilie fluids Eyen ddtsimner
which are easy lgy%r E:g %)rlilsrix?g ab ghys'icﬂ mixture of polypropylene and the SEBS polymer, tests
involving its exposure to pure soybean oil (the main lipid constituent of the commercial -
lipid emulsion Intralipid®) has not given any reasons to suspect the migration of
potentially toxic agents. It will, however, have a relatively high oxygen permeability of
20  about 1000 to 1600 cubic centimeters/m?, atm, day, when measured at a specific
temperature of 25°C and 60% relative humidity and to comply with the reqﬁircmems for
long term storage of lipid emulsions and essential amino acid solutions it must be
combined with an outer surrounding airtight envelope and an oxygen absorber.
Even if inner containers made of Excel® constitute suitable embodiments for the present
25  invention also other polyolefin based films must be rcgarded as conceivable alternatives to
usc within the scope of the present invention, if they comply with the requirements
mentioned above. It is therefore an important alternative to provide inner containers of a
flexible, transparent film with a high degree of compatibility with lipophilic fluids from
"one or several layers consisting essentially only of or entirely of one or several polymers
30 selected from a group consisting polypropylene, copolymers of propylene and ethylene,

mixtures of polypropylene and polyethylenc. For example, a layered film material
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hand. It also provides for a suitable steambarrier and will, as shown
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invention al so ot her yol ef i ns, nust be re ed as conceivabl e
alternatives to &él%%?ﬁqﬂ r?‘ﬁ'ém‘stf,’é elspugn %E‘gﬁ’{q] SRR EPRSpmer; ¢
they comply Wtﬁdmitbﬁalroemélsﬁ@mrfg envelope xﬂmrmeemdmaﬁwmexdahdqtsréﬂwgim e an
i nportant alternative to provide |nner, containers of fl exible,

transparent fiPPRieHlt HUSt masyMRQEARtlPraYide 3 high bAFEY ﬁaﬂﬂswtﬁ’r"ﬁ‘?mgﬂ c fluids
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when measured at the same conditions. It must be steam sterilizable at 121°C for at least
30 minutes, while also having the capacity to withstand sterilization by irradiation to
improve on existing aseptic overwrapping techniques. A conventional aluminum foil

25  would meet such requirements, but will have the drawback of not being transparent to
enable a visual inspection of the integrity of the stored material and for example an oxygen
indicator. Furthermore, the envelope material must be strong and flexible, have a low
impact on the environment and only contain such additives with the lowest possible
tendency to spoil or interfere with the stored material by migration. The criterion of

30 ° forming a barrier against oxygen can also be met by polyvinylidene chloride (PVDC), but it
will, however, not be possible to steam sterilize and will not meet the demands of being

environment friendly. As earlier discussed in the International patent application WO
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appl i cati on WO least one layer containing polypropylene. The outer film may comprise a second layer of
polyethylene terephtalate (PET). In such cases, a first outer layer of polyethylene
25 terephtalate (PET) is coated on one side with a metal oxide which is bound to a second
layer of polyethylene terephtalate (PET). According to a specific alternative, both sides of a
PET-layer is coated with metal oxide. The outer film can suitably contain a polyethylene

terephtalate (PET) layer coated with a metal oxide of about 10-30 pum, preferably about 25
um, thickness tied together to the inner film of about 50-200 um, preferably about 100 pm
30 ° thickness which preferably contains an EVOH layer tied together to surrounding

polypropylene based (PP) layers (made of polypropylene, various copolymers of propylene

and ethylene or mixtures thereof) in a conventional manner to obtain a multilayered
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94/ 19186, it was attenpted to construct a multilayer filmfor packagi ng and

aut ocl avi ng parenteral agents. This filmwas intended to support the
oxygen barrier capacity of a pol y(et hyl ene) -vi nyl al cohol | ayer
(EVOH) by intre@eBsmg8a water resistant anggnoi sture ACUSEYINEs® Ut er
structure to protect the EVOH 1l ayer during the steamsterilization. 5
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Preferably, t QUL er fil 0 es a_layer of . ol yethyl ene
erephtal at e A58t Siing B3 S ims eadutet ™ SR cortraionpfighein HIESNG ses ar
| east dolne I ayb?ndhtgmfamxngera@b?imemﬂuemm u?u’ilha snu?bFi)y To thﬁﬂeﬂﬂytoﬁﬂgﬁ[d Af a
secon ayer of . . t hyl ene r at e ch cases,

first outet |Sspssially S‘B@ﬁ{?ﬁ °§°§F fel% H‘E’Hﬁ“ﬁ&%"ﬁ%ﬁefﬁkﬁﬁ%at ed on one
side with a nmrpade/EXYOURIAPP.GH tHc&’oMﬂQeﬁd&:ﬁlfﬁﬂﬁﬁdﬁﬂ it is demonb@at@ thefit has

pol yet hyl ene terepht al ate gPET) Accor di n B'B’ECI fic alternative, both
sides of a  excellgntpropstties forcoRstigpiog apreter Wﬁf"é‘P’ Pl9Re InEqRtainst 97 s¥felym can

suitably contgbﬁngaggg,hy,gpm,hm terephtal ate (PET) | ayer coat ed with
a netal oxide of about 10-30 [err]m preferably about 25 rrlm

t hi ckness tied togethefh "L‘B‘Ygﬂbahsw giraceording &9 the Prssent sRyentiny I{“@F‘F‘]’Iﬁhls iron
pr ef er abl 35 abgythaidifg ah®fdpeRlent on water for its oxygen consumption, as described in the

International patent application PCT/SE95/00684 in the name of Pharmacia AB. It is

preferable that the ferrous oxygen absorber also can consume a certain amount of hydrogen
sulfide degraded from sulfur containing amino acids, such as cystein in a stored solution
comprising essential amino acids, as is disclosed in the German patent DE 42 33 817. The
25  oxygen absorber shall be capable to withstand a sterilization procedure selected from steam
sterilization and sterilization by means of irradiation without being impaired. The oxygen
absorber can either be present in the container as a sachet or it can bc compounded as a part
of a multilayered film. It is preferred to use an oxygen absorber having a ferrous oxygen
scavenging composition enclosed in one or several sachets or tray-like carriers placed close
30 .to the saddle-formed port system of the inner, filled container during the enclosure with a
surrounding airtight envelope in a controlled atmosphere. For the preferred type of oxygen
absorber, it is therefore important that there is a source of water present, either in the

oxygen scavenging composition or clsewhere in the space wherein it shall exert its activity.



30 thickness which preferably contains an EVOH | ayer tied together to

sur roundi ng pol ypropyl ene based (PP) | ayers (made of pol ypropyl ene,
vari ous copolynmers of propyl ene and et hyl ene or m xtures thereof) in
a conventional manner to obtain a nultilayered WO 97/ 37628
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degraded from splefent invortion] i Imleas@mmomﬂﬁm&fmm;s&hann ln a stored
sol ution conprising essential amno acids, as is disclosed in the
German patent DE 42 33 dithe spaeifiogmbodisashidlinsimated iniiie. L theicongimerhas ap outer o
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and sterilization by neans of irradiation w thout being inpaired

oxygen abeasensesel fiuids. & thh spac betweenstha envelppe Aed the innsf easfaings, an ogmmet or
It can be %moéﬂlgﬁgr FPis %lagéadr. in this space, also an oxygen indicator showing inadvertently

penetrated oxygen from leakages, an indicator demonstrating a correct sterilization and

-other conditions optionally can be placed. Such indicators must, of course, be able to

withstand the sterilization step, either with steam or radiation and they must not cause
migration of toxic or potentially hazardous substances to the stored products.

25 The inner container shown in Fig. 1 is bag formed and provided with three
parallel chambers 31, 32, 33 which may have the same or different volumes debcndenl on
the desired amount of the stored product. The inner container is illustrated as being
provided with a handle part 34 in its top (o facilitate conventional administration from a
hanging position. The bottom of the container is provided with a port system 35 which can

30 - be aconventionally formed saddle port welded to the container material during the
manufacture. A preferred port system which is designed to be more easily sterilized is

described in a parallel, as yet unpublished, Swedish patent application.



of a multilayered film It is preferred to use an oxygen absorber having a
ferrous oxygen scavengi ng conposition enclosed in one or several
sachets or tray-like carriers placed close 30 to the saddl e-forned port
systemof the inner, filled container during the enclosure with a
surroundi ng awo 9 @1e28envel ope in a controhfed at nosphere. FoPCTiSBYY908er r ed
type of oxygen absorber, it is therefore inportant that there is a
source of water present, either in the oxygen scavengi ng comnposition
or elsewhere in the space wherein it shall exert its activity.
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| eakages, an indicator denonstrating a correct sterilization an

ot her condi t ise# seas puitableifor aeamainer prearding todhrpreseRUiPYention.ovihbediscepedigur se,
be able tg er\WbbiiBLRRd the sterilization step, either with steam or
radi ation an&reahey must not cause mgration of toxic or potentially
hazar dous substances imthe specificombgdigientiols eontainer according to Fig. 1, one chamber

contains a carbohydrate solution comprising glucose, one chamber contains a lipid

emuision typically comprising 10-30 % (w/w) of a lipid, such as Intralipid® of Pharmacia
AB, and one chamber contains an amino acid solution such as Vamin® from Pharmacia
25  AB, if suitable comprising the essential amino acids. Such parenterally administerable
nutrients and their appropriate additives for giving total parenteral nutrition and/or
complementary drug therapy are described in more detail in other documentation, such as
the European patent application 0 510 687 in the name of Green Cross Corp. which is
incorporated as a reference in its entirety. When suitable for clinical reasons, each of thesc
30 ‘three nutrients can comprise further constituents, such as trace elements, electrolytes,
vitamins, energy substrates, supplcmentary therapeutic agents and agents supporting the

metabolization of said nutrients. However, it must be carefully analyzed for each



25 The inner container shown in Fig. 1 is bag fornmed and

provided with three paral l el chanmbers 31, 32, 33 which may have the
sanme or different vol unmes dependent on t he desired anount of the
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20  the steam sterilization in order to obtain a similar temperature gradient in all the three
chambers.
However, in certain applications the convenience of opening the chambers for
fluid transfer by rupturing a peelable seal are given priority. For example, it might be
desired to have the constituent with the largest fluid volume designated for the top chamber
25 inorder to use its mass for rupturing the peelable seal seams, regardiess of the contents of
the chambers. It should also be understood that other chamber configurations
than the three parallel chambers shown in Fig. | is conceivable within the scope of
invention.
Besides parenteral nutrients it is conceivable to store a large number of other
30 . parenterally administerable products in a container according to the present invention, also
such that are in solid powdered or lyophilized forms can be stored together with diluents

and other parenteral fluids when appropriate for stability reasons.



contains a carbohydrate sol ution conprising glucose, one chanber contains a
l'ipid emul sion typically conprising 10-30 % (ww of a |ipid, such as
Intralipid of Pharnmacia AB, and one chanber contains an am no acid
solution such as Vamn from Pharmacia 25 AB, if suitable conprising the
essential am MWOJ¥PE Such parenteral ly aggn nisterable PGT/REPTR0590s and
their appropriate additives for giving total parenteral nutrition and/or
conpl ementary drug therapy are described in nore detail in other
docunent ati on, such as t he European patent application 0 510 687 in

t he nane of G een Cr0SA contajner adeowdingito the present inventipwispreferably nmnufat@rednce i n

its entirety. en.suitable for. cljinigcal ,regsons, each of these 30 three
Tt ent s oan oA EniT pehal whEra e S5 SRk maGypRg maipratis itwduted
el ectrol yt es, in bag forving S@liciEwhéro & by stapiibdehlet @fher Confiies FMdnafa¢ukdilapeut i c
agents and agents supporting the net abol i zatiPn of said nutrients.

However, it niyeldingdogeihespgly TPPXleas sontrinipg sealing fayers of the material and wheyey7/ 37628
17 5 optionally at least two chaffbdrs R F6HRAOROwelding at least ofeYaftitoh Jat

whi ch chanberoﬂongh)élal ealSse V’{sotcor ed with nmaint ai%elg.giam%sg?i ty and&‘%’rpﬁie ?r%llg

i nterference §fal seamat adewerderaperate; Pusing the bag forming process a side of yaid inner

desi gnation o :h : d 2% WEaLd i | ‘o
has been donett'% %’ﬁ?rqc?ragfﬁﬁ? w?ér?gll-%ﬁ%?gt fléf(;“)ﬁ; {)Afy %%E'E"ngonved ?Eﬂ%e‘ﬁ%hgb@%b%t‘?
aspects. For Blehwithat least prespagenterally sdmipisterable fiuid through said Fesipordre openiingy aci d
solution or t ol | .S : | | er 33,
since, if t he?ﬁ"égwoﬁéf Hggg%‘é%r@éﬂé%giﬁ ,Of\s/’\%ﬂfsﬁg}bgdnmr w’l}hgﬂé%gé]éf@ QJ|‘j'n

correct | yi(per parmanery sedms anidtheng procedure, the infusion of a pure am no

acid sol ution,Qre.a.lipi | si . Y . pat i ared to
an acci dent al the'fitdd a‘lug#eg??g%negk&gﬂé%%gﬁg:%%gm%gIohfél E&r?%? ﬂﬁ@?&r“fﬁ? ad to
unwant ed si detogétheccwih arf aygemstsarbeeand the ddfindl kenlegdabnteimer is sibfikkzed. f r om
conplications related to.di.abetes., lt.is thecefore preferred.that th

car bohydrate sol ution rﬁgefab?%ghetpc?b’"&%%%?" ioriﬂge ’P?ﬁ?’lc R eé&’"“ of

car bohydr at e hix fléxibla sheet in a sifitalslé, prddeermined kiza dheminagduced @thebapsfoftRihgng its

relatively larger vgQlu can be used to exer sufficient, pressure
Lo rupt ur b5 ¢ nerotesserbestie ifrstShadhiedio  Spled Rer sy R fordnid grthiatioh
According to grefe ofkhevdiidle-fohifedty peldicdcrititdibeve, wherepoh alictiortishgtemiipweiddd
emul sion, so It . m Fé%ve as.a vjsual o tical |eak detector. i

: ro I f an
| eakages in tRdbS hen attaqhing Ahe.POTE HYEIFELE S46e) e BiSEOR PeagiaiedgPY - itkble

storage, Wwhilgof, §6td Y8 boné bRIENEEI otficed MAhéIShebth@mespondin® @ the FyfStieR BF biSfices
designated for_the amno acid solution. As an alternative enbodi nent, the
of the port system. Preferably, two such orifices are made to correspond with anexit and an

20  inlet port.

A bag shaped sealed inner container with two identical faces, a bottom, a top and two sides
is formed around the bottom with the attached port system in its bottom by welding
together the polypropylene containing sealing layers of the material by conventional
welding tools, thus forming two side seams and a top seam.

25 Although the above described forming of the bag is preferred according to the
present invention, it would in certain applications be conceivable and regarded as a part of
the present invention, to, as an alternative, start the manufacture from a blown tubular
parison of polymeric material and by welding form permanent sealing seams in its top and
bottom and provide for the attachment of a port system in its bottom seams. Filling ports

30 . for the chambers must thereby be attached during said welding procedure. This type of
manufacturing process suitable for preparation of inner containers having one or two
chambers, but less suitable if three or more chambers are preferred. The manufacturing

process may as another alternative start from two sheets which are welded together with



| ower chanber 33 may contain the |ipid emul sion having the small est vol une.
This is wll give the filled chanbers a simlarly shaped vol une
extensi on and heat penetration during 20 the steam sterilizati on i n order
to obtain a simlar tenperature gradient in all the three %ﬁ
However, in cer @ %P8 i cati ons the conveni¥hce of opening thEC'E 7’93

f oF fluid transfer by rupturing a peelable seal are given priority.
For exanple, it mght be desired to have the constituent with the

| argest fluid volune designated for the top chanber 25 in order to use
its mass for rufrunseans arenad setarmig hag saped inngrrontainet avinsswsalsd perh systeamfcint s
of ~ the ch I :?p(g,r
chanber confi gu?la | gﬁlsm unication ‘t"ﬁlh%ld ?‘Egl&% ﬂ?@ééﬁ’ag‘fwﬁﬁﬁﬁ%@g‘rﬁ In Fig.
1 is conceivabl winﬁhlvlc sdabscams petwoén its storage ¢hambeds and alternative temporary filling
Besi des parenter is conceivable to store a | arge number of
ot her 30 pareR r‘gﬁﬁls‘hg Erlhﬁtr'ﬁ]lo‘t'é'terabl e products in a container according to
t he present $nventi on, alfmoormorechunlhershaﬂemeéforrsemﬂmsioqagu\nfawed:rmore

YO0 L1229, o 05 b S el e ) bpeions VAL

97/ 37628 chambers of the inner container wh:ch ar Possible to rupture by hand in a predetermined
PCT/ SE97/ 00590 | cont ai ner accordi rﬂg to.the present
i nvention is pr8BaReLBY wrldingala speriig, ower temperayre compared fq the preyiausly amepdancd;

a flexible polypafiafedtWeldingd ¥GehsteiBle 8édlS¢anibe manhifatl@eAls will be didcisded Below
formng station where a bag shaBed seal ed inner container is manufactured

by wel Qi ni Bregsertdetsi! ﬂrﬁircyb ks 353! vamsan be mads itk & specifigalidesigaed roretie
material and m@ﬁtﬂinaﬁmltlﬂﬁﬁbtﬁ%’é paintad fdcﬂﬂﬁé theiMnablial BP&tisy Whéh if erdaﬁftdtwmxx
wel di ng at | east one I’tItIOI’lIrhg peel abl e seal seamat a | ower
t enper at ur e. Duﬂ"FﬁEj’TQ nisal within e gon¥BTess a side of said inner
container is provided V""f‘J‘erﬁBle'fWof%%nﬁ&@BﬂﬁﬂéMtQ&%Mbﬂywxmie%kt%g the
I nner container is | east one parenterally
adni ni st er abl e femporary ﬁHmzu ghrt sathel mﬂeﬁﬁb? hwshepﬁénnm container wirjghesubseqpentlyrtg
openi ng at e ke J . | di ng
10 per mane“pnt gde ng@%ﬁ]}ﬂ%ﬂseée{x‘]@&’{vnﬁ? %@#ﬁﬂ d a mggelg{)glg%ﬁﬂrﬁ : %g%r ner is
encl osed in an psdcgwed bawqoheollerd@umspgerenméimenecnon witk e blasting an merttgas.rsuch as
oxygen absorbermgg tJ}‘?\eﬁxﬂnf "??‘?f’%q‘}ﬁ' ot al ner.d.s sterilized.

or €

Preferably, the poryneric n‘a I'nner container is in the form

of thin flexible sﬂmeetdmgnoa fsnpmbﬂlmenmf@wnmumcnenigmcﬂmdmm several
introduced to th i hed, to .
a seal ed port s %f@ﬁ?{ tCI)JH“ agsgfn%tedlr ong F Eekreralsﬂnjl Eentsaare 8tkadhicd in

20  the seam of the inner contamer during the welding. The chambers can then be filled with
one several parenterally administerable fluids by through the provisional filling tubings by
sealing connection to filling nozzles of a conventional filling equipment. After the filling is
completed, the side provided with filling tubings attached to the seam is cut off, whereupon
the side is re-sealed with a permanently welded seal.

25 According to a second embodiment of the manufacturing method, one side of
multi-chamber inner container is sealed by means of a weak welding which can be ruptured
by means of the filling equipment in order to form at least one temporary opening in the
side seam. Prcferably, the weak side seam is welded so as two sleeves are formed from the
edges of the sheet outside the weak seam to enable the filling equipment to open the scam

30 - by a peeling. For example the filling equipment can be provided with one or several
twistable rods which opens the seam by a peeling motion in connection with that one or
several filling nozzles are introduced in the inner container from its side, preferably in a

controlled atmosphere in connection with a blast of an inert gas, as mentioned above. After



preferably of the saddle-fornmed type described above, whereupon the port
systemis wel ded to the sheet. Wien attaching the port systemthe
sheet may first be penetrated by a suitable tool, so to formone or
several orifices in the sheet corresponding to the nunber of orifices

of the port sy¥@PII78eferably, two such orjggfi ces are nade t o PCBISESosa0d
wth an exit and an 20 I nl et port. A bag shaped seal ed i nner
container with two identical faces, a bottom a top and two sides S
formed around the bottomwith the attached port systemin its bottom by

wel di ng the filinizeis corhpleted khefillipy hazales mrrembvnid ragd theaide of the dtRr Sortdinérhe

and a top scanc ohel Wil permanent Ve il o b Bitst Rl Qi mens ong o

the bag is Ior eci;ennwpegmbnrsdu ng fdrgl térhporgry opemﬁ%l ﬁidiﬁllingldaﬁ Bﬂémﬂayed for\éﬁéthﬂe in
certain applic ns be conceiva and regarded as a_part
present i nvent'ﬁ ﬁ%xqu\ozggs Ay proyided, eclipg meagsp l‘hetfa’é“ ﬁ’éﬂﬂ'ﬂéﬂ!’?ﬂj‘?"é”“ﬁ Umca

bl own tubulsar may perfdiayd tw25Hn2 pdethg/MBiidr: ANRF Blling knPReholing IR dizE16s trﬁrsme of
per manent sealing seanms in its top and bottom and provide for t

attachment of '&H‘E'&Pi“ag'?é{sé‘fﬁmeﬂ@@?ﬂ?@‘t"tﬁ’@rﬁ%@%‘“ﬂm ling ports 30 fo_r
the chambers nust ther e@éomngathtﬁﬁm&ngéﬂihf}ﬁ af@bﬁo“@flﬂ’ihggnﬁ&qg E&ina N S

type of manuf act uring process suitab aration of 1 nner
cont ai ners hawidggseamef ghe qopiguner with a@hmmeﬁsvpom;ngqo gling mazals|of theffillidg ee or

mor e chanber s %Slﬁmgn?fnq{r&fr% H0fie 8 e ng%meca between thY GRS Ind X nB2 8! her

alternative st Tom two Sheets are we t oget
WO 97/ 37628®  during the filling procedure Such filling orificet @an be formed by directly shaping the

CT/ SE97/ 0059 foreg
Eont aFan hgvfh\eg’;“bée material por @e"%r O%EHC&%SP 84%%?93@' °§%qg rg’gtaﬂﬁ“%‘f ded

in its bottomsspaate ofificéitocthe sxdﬂefthcmnbaiqnmnnecwherbfonpmg\alsdiedeam W th
peel abl e seal seans be n tora ers and al.t ti Ve errporary
filling ports, el o RS SRl SYHERE SaB01 Bl SLRBL nhfs

nmore ch anber S wml@emntrenbd ftris da3jred diacthe fi!lfnggefebéf caviDchambenis, df not xdentlcal, at
agents,

| egst oneI el abl e seamis formed as tions
botweon (HE © least Corapuhie phils fitam forans OF SYRBIRAY e BRAIFTBHBLPHE. o
rupture by harfmeurpraxuars@dﬁhgaﬂmmadtenhzauon Wh&ﬂ@ésxm@)thé/\le{ldbﬂﬂllﬁg itamsspBei fi C,
wel i ngs. Such SESAGIEH Bebelsras head SHsEe Flba HetA gt SIS ye! migh af Gt oo
bel ow 10 in gepadwli c}ﬁlﬁ&lﬁhlkloh pertiaRe bk supSEhk coRanEr 1§aznmlaﬁndmmyesnuk&:hd@m
speci fically designed zone to gbtain an . in i‘ vr”‘&j:““ ng .poi nt to

facilitate thdtshapdingap SHBH#F%SRﬁFFeYP"i“Pe frgmd'ém lead 10 diffigulugsdn o g
contents Wot hirBadif}ea EdtfeAfil8 level in the contain .

The completely assembled .. filled inner container is enclosed in an oxygen

barrier forming envelope together with an oxygen absorber and optionally together with
one or several visual indicators. The finally assemblcd container can now be scaled by
permanently welding the envelope together in tool operating in a controlled, if desired,

25  inert atmosphere. The container can now be sterilized by means of stcam at about 120°C
(autloclavation) or by sterilizing gamma radiation. The described inventive manufacturing
method is advantageous for industrial production of parcnteral nutrients and minimizes the
utility of a controlled atmosphere and the usc of inert gases is reduced to one step where
the inner container is filled which is highly resource saving and guarantees a simplified

30 - production process. Furthermore, the filling employs provisional, openings at the sidc of
the container which minimizes the risk for lcakages conventionally experienced in
connection with permanently attached filling ports. Such a filling also gives the benefits of

a smaller enclosing envelope and a shorter autociave program.



To enable filling of the inner container it is provided with at |east one

tenporary filling port in the side of the bag shaped i nner container which
subsequently to 15 conpleted filling is sealed with a permanently wel ded
seam The filling is preferably performed in a controll ed at nosphere
and in connecti O¥O®73128 bl ast of an inert s, such as AT He05Y,

hel-ium to renove air fromthe inner container.

According to a first enbodi ment of the nmanufacturing nmethod, one or several
specific provisional filling tubings designated for one or several fluid
agents are attached in 20The prieviossindesofibedpeclable saal seams erving asleaknght phsitions
wel’di ng. The chanher f i it .

parenterally ad%gér%feg']? g’%%ﬁ?’é@{]%lﬁgg st?kligtgﬁ? %g‘ﬂ'e{ %oentaﬁ?eg’\r}ﬁ%s? gﬁg{sﬂq i rt]xbanually
t ubi ngs by by Stesadsemnig aciniple ptedeierniinedf marineniyom deziueideal thee container) preferably
filling equipment,, After the filling i onpl et ed he side, proyi.ded
Wl th 101 gt oBtige R Byedcipoingantclons: AccordifE By i Fieat Hipliet e ool
side is re-sgal eshl wédnis age preferabegtialght swamsl pebvixied with 2Tupture zone.

According to a second enhodi nment

f the,manufacturing. nethod, ,ane_side of
nul ti-chanber inner cont F?Péﬁh“gé""g%&'? @’W‘ﬁﬂ"dﬁ%"sﬁt"‘g‘“ﬁ%{:}a ‘Fﬁﬁgn%j"\x%ﬁ ch
can be rupt ur ed mpture zokYof ¥ Bpefableltealistdnh tdifipriv@i/a PR Wherd vl sthaight s2am® gkt
| east one tenporary opening int si de seam_ Preferabl ?/ _lt he weak

w1l

he . .
side seamis weliglesd wralkagshagp arglewilkherasyiorapfuterhy the yrer, but it wilkat ghesape
the sheet outsi ggmetdiEud'idk foLAMIMERIARARERInE Mhed hinklifEhe SoMtRARESuchQ self Wil he

seam 30 bg a peeling. For exanple the filling equli pnent can be provided
wi th one or 18evenable a surprisingly easy pipturing @ peghing Rrosess B PIayiding-aeanpsptrationsefi the g
motion in conne r&%f%&e : inPin the angle GFNSdeit, WhirkdpdR i85 B¢ &l
i ntroduced in tﬁ%él ner ggé\?gl?‘%g:ﬁg#n?@mh?_%nsg es?ge, cpref er al?layli n a e ?E&M
control | ed at nogparelecintrastonyrey targerangletwill prayidessearn thanisidifficelt @open. dbis

o oo APOVC el obrin a optipgagd agale ViR Bfye ikl openineesisance pf he seam while

20

conpl et ed t he f ptdvidige noredssizelp rasiucadresisiahca asithe operdngiprocsied tdvardsitheesides of the
cont ai ner | . [e- | Bl | di . 1 .3: 1.0 be
under st ood t? ?lat c%qt?lgérhgﬁ%\?‘égﬁ%%gﬁgs‘a{s (;%rCR%C %%%Xelﬁ'sgtﬂgﬁitg avaéI.'ns}l'eﬂ(j{I''I o form
t enpor ary openi sffitiently fatgeiangie ahsofesing fice wutithe fadls walk hegoime almost perperidécular
filling nozzles rovi.d | i ns. in.t of \ pr di,n

devi ces whi ch 9 YR el GP R IE pricde Aot AT SRR B o e
and renovi ng t heppeamnéesf holeig tiwi middlefof the seam, butwrefurtharvipening of the seanl, siece thad
seal ed by a per a third

embodi nent at | gg%te"r}fg?fggsfa‘{'qq"f PRyninEPPing will have (ﬁrﬁﬁ'@ﬁ’f%{%&gga& nog FQftriule (0, ¢y
the contai nge Wopdnirg dfitisremainingasqan. b egbddimantt of Fig/ @) and 2k asd sifilbdefdninkd | NQg
equi pment in or Qe%{ns:[ tgc gl[;g?é/ cl)td tﬁe gearsne_ ol' inr{ﬁe &%ﬂ:@ggg (;f?t?e s%gr%\slv\% Qn tgar\]/?ng%qxir\feis Fnethg nd
t he nozzle
scam) is at least 90°, Preferably, the angle is less than about 170° and more preferably
between about 110° to 160°. According to specifically preferred embodiments, the angie
is between about 120° to 140° and according to two experimentally well functioning
25  embodiments about 120° or about 140°. Both rupture zones demonstrated in Fig. 2a and
2b will provide for local reductions in the opening force which considerably facilitates a -
manual opening of the peelable seals. As also demonstrated in Fig. 2a the rupture zone can
comprise a curved part of the seam. It may also be advantageous to round one or several
sharp sections of the seam in order to control the manual forces required for the rupture
30 - process. The seams according to Fig. 2 have will provide easy peelable openings in a
container having a length of 450 mm including a handle part and a width of 300 mm, as
illustrated in Fig. 1. Such seams can readily be opened by different handling techniques

which are intcnded 10 be a part of the instructions of the container. The seams are suitably



10 during the filling procedure. Such filling orifices can be fornmed by
directly shaping the flexible material to an orifice having a form
corresponding to the nozzles or by attaching a separate orifice to
the side of the inner container when formng a side seam

The | evel of fWOPYBW2Hr anount of head spage in each chanber RATSES1005%

carefully controlled. It is desired that the filling | evel of each chanber
is, if not identical, at 15 |east conparable which is advantageous for
obt ai ni ng the sanme heat penetration of the filled products during the

heat sterili zapénedt whitéetil lﬁk&z&igﬂhﬂgﬁéMcﬂoﬁhg enwiope iprdiédtiflg tHe iA¢E toriner which

considered that a space volune froma low filling | evel m ght
lead to that &V&* thcge'%ghgﬁrf’\?ﬁ‘%%w&a&?ul sion partially breaks up if the

container is unintentiTakpts ﬂﬁblyﬂﬂe positioned fnth&ivdlid sthe Ram 8} 4 head
space volune froma high filli ng_ l'evel will lead to difficulties in 20
readi ng a cor faidte SPF‘E?F%"Q%WE‘F om e ’EB’HMPW““ the sides, since this may enablglae
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PCT/ SE97/ 00590 Suitable peelable seal welEFﬂE té?ﬁ}ﬁYdtﬂHsson tHd@B6vel RGMoRGFEARIE
seal seans, serving as |eak FI ght partitions bet ween t he chanbers

during stor ageatpmal tntheiimnee congaineraraiothe nauget of J86-4353C hsinpppressueernfabouyt

by the user | e

cont ai ner . prap SaIN G e WHERE G rdeF0 MBI FRBL bdos BHEBLEES B 5
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Accor o ngt o TRUHH BATHER e Bt BRERFRS oY 1o En SHO Rt thr gomistor b peen

subjected to steam sterilization at 121°C for about 20 minutes.

A first preferred opening procedure is to gently roll up the container from the
upper side (the side opposite to the attached port system) and thereby make use of the
volume of the largest chamber, suitably containing a glucose solution, to exert a pressure

25  large enough to rupture the seal in its weakest point and peel apart the seam towards the
- sides of the container. Another preferred way of opening the seal is to pull the front and the
rear walls of the inner container apart from one another by a careful pulling motion so a
rupture is formed in the weakest spot of the seal which thereby may be easy to peel apart.

When making an inventive container ready for use, its peelable seal seams

30 -can be ruptured in a predetermined manner as discussed above. The stored parenteral
agents can thereby be mixed in a mixing chamber constituting the entire volume of the
inner container. If necessary the container can bc gently agitated to a homogenous fluid

suitable for immediate administration. For the alternative of mixing a separately stored



rupture zone of such a peel able seal seam conprises a point where two
strai ght seans neet in angle. A small or sharp angle will be easy to
rupture by the user, but it will at the sane _ time create a risk for
uni ntentional openi ng when handling the conts ner. Such a sea 1

enabl e a sur pri‘g'Pr?QP?ﬂ%asy rupturing or peelzlagng process by pr g/éﬁtéguéﬁé a90

- cancentration of the opening forces on a single point in the angle of
the seam whereupon it can be easily peel ed ~apart. In contrast, a
very large angl gl dolyifb%h Q@in% a%@%mutibﬂlhnd Garinlydirafebutib iCRAR Be rdadily fnixed
desired to obtaih a optim zed angl e which gives'initial opening resistance
of* t he seam whi kno a TPN-soltioniinia highly convenient merney. The gnclesing awelopasandeas t he
openi ng proceed_towa -S| hio&iced WMrSHbhithEpdrt Ssim ¢
ent er 5 bet veen TR0 B AT B8R 86 Shentinf s B Mo WRGIIA AR Hiskiom o
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in the mddl e otorthigertefore cduntcting té a patieat, fapamnplg byfusing e comantionsl infusianhe

| i nes of forces on the opening poi will.have. t ent,al di.rection and not
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Fig. 2a and 2b gk &lapiell & 4 Mrgeqvuiber of convensiomalinfusions sets gidesuoh déthits witlawot ber
in the projection of the seans when having curves in t(%'he . seam is at
least 90[err]. Miseyssedisrsin fuxther Sﬁtﬂﬁl'e"q"gch% 194 2 Rark BEME PSRNt HYERYAN: e
preferably o bet ween about 110 to 160[err]. According to specifically
preferred enbodi nents, the angle i s between about 120[err] to 140 and
according to twBXamplgdi nentally wel |l functioning 25  enbodi ments about
120[err] or about 140[err]. Both rupture zones denonstrated in Fig. 2a and
2b will provide for local reductions in the opening force which )

consi der abl y f aThisiexample skows the stabitity od Inteplipidi@h2P % in 2 300 plixcgly polymey ignerag
al so denmonstrated i.n Fig. 2a the rupture.zon PR curved
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sharp secti ofis okidefgePPEN OH/RPr given thotrademtame|Oxnki €Pirmacii &fUpjclosABhdogethed

br ovi e easy. peuiln SXIFS prger edees P10 Fam AR ey TR0 ings.

mm i ncl uding a Baeeh gaReckneAY dsed ath lbrefile, 300 M as i1lustrated in
Fig. 1. Such seans can readily be opened by different handling techni ques

which are intended to be a part of the instructions of the container. The

seans are suit aPAt%Iipid@ 20% storedlybﬁ.f%@dgng@g%ogéﬁg to the present inventio \mﬁic?mpared with

22 opene e still

havi ng the gyt efnRREGSI0MstRYG & PRsstotlea 05 1Y ahd60% reldtivehamiidityfer 18\vmosiths. After
gi ves the benefit of prolonged protection. i The rupture.
zones pr ef er abl 8 moathp sterage yatues jgad theamonnts pf frepfatinagids (FEA) gnd lysophosphatidyl

choline (LPC) were tested. The mean droplet size was measured according to conventional

routines employed by manufacturers of intravenous lipid emulsions in the pharmaceutical industry.



can be successively opened fromthe mddle towards the sides, since this
may enable a 5 hi ghly reproduci bl e openi ng procedure by the user from
the outside of the bag. The rupture zone typically has an extension
of less than half the entire seam preferably |ess or equal t han
about 40% of twOYBaseand nore preferably I€ss than about onePCHBEQ/0090t he
seam | ength. The width of the weak seal seans are typically |less than
10 mm and preferably about 3 to 8 mMmm and exenplified as about 6 nmin
t he seans denonstrated in Fig. 2a and 10 2b. Alternative designs of the
rupture zone to what have been exenplified in Fig. 2a and 2b and

di scussed above are conceviyithd € Pegoxides SpH! | acp@er $BA i f tNMeah can conply
with the dermands of being | ahti ght during storage and transportation
and yet are readily opendiprage "%& bally a(é‘%‘?‘ﬁi rﬁ'@‘“’c"y?%i f5PRIe nst ruct i ons.
For exanple, the peel able seal seam can be made entigRlymst rai ght and
by various neans such as variations in the welding pressure 15 and/ or
temperaturéd and differently shaped wel di ng tools.

Sui t abl e peel iy -
material in the inner container are in the range of 106-121 [err]C using a
pressure of abBmbisionstore®152@ N 00.0t he wWdldi 8¢t 0ol2.3 or 2- 188Becond with
gauge neter of, about 0.3 nm.Such a re nonst r d to be
suitably | eaktM@@Safter beitfig sugfected%ﬁon@gﬁ engﬁonal 235§ mechani cal
package tests and are objectively easy to open, also after the container
has been supjected to _stea terilizati at 1 [err for about 20
m nutes. 10 Em“g{"“smred 27 £i PO pref rggqoper"r'r g procg reisto
gently roll umn%bgmﬁgntainengfrcnoghe 73 opBper s7de (tha3si de opposite
to the attached gqrt systen) and thereby make use of the vol une of
the largest ¢ e suitably containing a glucose solution, to exert a
pressure 25 | gugs vaheysfisObatitkyre the seal in its weakest point and peel
apart the seamtowards the si des of the container. Another preferred
way of opening the seal is to pull the front and the rear walls of

the inner P&)ntﬂaﬁmaﬂ?ﬁrvmufeg QB @BEutBINE Nahd Berdas&BdfRf stbraBs!lab WolidHRlekfEiRtcd0 2
rupture is formed in the weakest spot of the seal which thereby nay be easy

to peel apart .duetoanincrease in free fatty acifs §FFAhaud Avsophpsphafignk sholinedfzem hydralysis ehdy
for use, its s 3fdp id20A mifiék wdight 150 Wdt Bidadufedbnith &1 ned
PEIElyR4i s S b PRITRIA0A mifiGlecihe adufecnf iRy RET

manner as discu dl er al agents can thereby
be nixed in a eonsainegs doahd6 % afgd2imanthsiagd abaut 8% after 1§ menthsof ¢ he

inner container. If necessary the container can be gently agitated to a
honogenous fluid suitable for inmmediate adm ni stration. For the

al ternat i V29 of This sestdgmensiegses thatahe cotaines gccording to the present\averrog gEisibits an

23 entirely comparable stgglé %%M%&Qum to glass containers in protection against
degradation and physical changes that deteriorates the emulsion quality. Emulsions stored
in the inventive container will consequently have a shelf life of at least 18 months when
stored during normal conditions.

25

Example 2

The oxygen barrier forming capacity of the material selected as an envelope for the inner
filled container is tested.
30 The envelope material consists of a multilayered polymer structure of PET-metal
- oxide/glue/PP/EVOH/PP as disclosed, above in Example 1.



| i pid enmul sion, an am no acid solution and carbohydrate solution, it can be
readily m xed into a TPN-solution in a highly conveni ent manner. The
encl osi ng envel ope can be renoved and if desired supplenmentary agents
can be introduced through the port systemto be adm xed tqQ contai ner.
The inner cont aiK@P"F 0w conpl etel y ready £0 be used and, if PCASEST0OSH, o
harged on a rack by neans of the hanger or other ready made neans of the
cont ai ner before connecting to a patient, for exanple by using a
conventional i Nyl determidd@d tefefkl df e ﬁ?ﬂﬁfefa%)kiﬂgla%}esv.{aﬂhlﬁﬁh (%%tl) af the
port system The 1nventive contalner 1S alne to be adapted to’a

| af ge nunber of comparedta aemiventiohal RPFEEOBRR (PRFpolypropylenetani [EY Qi+ ((polytetiydene

" i : . ; ‘ _
‘ventton. 10 Vit MDY il 2 51 e Ve ditly Bsnfed ol g bepRLESER!
Intralipid 20% iday ands@t) amtwdEdiffedentpemnperatures and at 75% relativohuraidite rTherpappeility

an encl osi ng_enyel ope nade of. the | rs PET-al um.num 15

oxi de/ gl ue/ = E%v?ﬁf’e 8?’ efiﬁvé&ﬁa&%gﬁz s i nghrg?aﬁ%rangnt& Upj ohn AB),

t oget her wi th an oxygen absorber (Agel ess FX100 from M t subi shi Gas
Co.) Intralipid 20%in a 500 ni...qgl bottl e is_se a neference.
Intralipid 20% stored in a cont ai ne%‘é‘gégsf@ld%mt)o theF'anggﬁ?daym ntion was
conpared with 20 Intralipid 20% stored in a glass bottle at 25[err] C
and 60%relative_ hum dity for 18 months After 18 nmonths storage the

pH val ues and tRB8°@nmounts of free fatty adids (FFA) and | ysbphosphati dyl
chol i ne (LP% wghect ested. The nean dropl etg si ze was measur?d according to
r

conventi onal routi nes enployed by manufacturers of infravenous lipid
enul sions in the pharnmaceutical industry. WO 97/ 37628
24 S PCTASEQY - . ... Nbnths
Per oxi des  pH It nig;enouslflh_% the ﬁﬁ%e{a?ggag containing film (Film 1) compheg E”E:,‘P gbee
(nmEqg/ 1) ( Mepquirgméntsrofl Halving adroapgentpermeability of less than 5 ml/day, m?

e -metal oxide film was also subjected to chemical and mechanical tests after bein
size (nm The PET-metal oxide fil Iso subjected to chemical and mechanical g

15  steam sterilized according to the European Pharmacopoeia and exaggerated test at 121°C
for 60 minutes. It was found the material also fulfills the demand of the European
Pharmacopoeia when considering the migration of components from the film, as well as
having excellent values in terms of absorbance, alkalinity/acidity, oxidizable substances
and appearance of the stored solution.

20
Example 3

This example aims to study the mixing properties into a safely administerable TPN-
solution of one batch of lipid emulsion stored in a container according to the present

25  invention for 12 months at +5°C and +25°C.

Intralipid® 20% filled in 500 ml inner containers made of Excel® were stored with an
oxygen absorber in an enclosing envelope made of the layers PET-metal
oxide/glue/PP/EVOH/PP, as disclosed in Examples 1 and 2.

30
The so stored lipid emulsion was brought together with a 1000 ml amino acid solution

(Vamin® 14 g N/I) and 1000 ml! glucose solution (Glucose 20%). 10 ml Addiphos® were



5 Emul si on stored 12 0.0 7.2 0.69 2.3 387

in glass 18 0.1 7.1 0.84 2.7 348 10
Emul si on stored 12 0.0 7.5 0.74 2.2 334 in
pol ymer 18 0.0 7.3 0.83 2.7 335 cont ai ner
(Mean val ues ovoPYs2Hat ches) 15 The i#ftial pH val ues warc/sEODOUS9
8.0-8.4 and decreased after storage, as would be expected due to an
increase in free fatty acids (FFA) and |ysophosphatidyl choline from
hydrol ysi s of triglycerides and phospholipids. A mnor weight |oss

was, nmeasur ed aqidesiﬁeﬂmlm solution. Selwyit® resepssitidesbin Vit ipid® wis added @ thelipiis
and about 0.8 %

cont ai ner acc 8’?’8{3 1) an c?'?'lvé"“'b?’@i Elﬁ‘ftm?)ﬁ?ﬁe(ﬁdpﬁrﬁd@( ﬁ-fdﬂ e@ﬁﬁﬁ A%Eig"s®b£€i[ q"téllhs

conpar abl e st eaeuq h@etame 4r£{md) ama SA1atidr0 AflePgchtid 8 nta‘ﬁ@ﬂttﬁé RStSre Was %Rﬂ&&éd gn
agalnst tion _and_ physical changes deteriorates

enul si on qual Pt39' e"lﬁﬁhag |"6¥1i'§ts§!rcﬁ"9%¥3d which was aBH@,WF Wv&#ghlvéo ensHregiToRar V\A | |
consequentdy Range Paidf e ﬂagfvf‘as ai‘spéﬁsed ﬁﬁﬁ-} glgta% b%ﬁﬁtfglsan‘ﬁﬁ%@dgyyog %g

during nor nal condltlons rrler
form ng capacity of the material selected as an envel ope for the I nner
filled contai & | 1,S5.S,, Qf, ,a

mul til ayered ﬁlﬁ {/‘bmﬁa?é ‘%?r’ Eg{egga g""(’ﬁ ‘%H?ﬁéﬁwﬂg%ﬁ%@@f@fﬁg%ﬁ} PP as
di scl osed, abwfperamrEnbmqb H-8°Q followed by one day in rooDtepipeBRGE 8bout +25°C when it

25 was hung vertically. Th'gg%{s%ﬂs%ég gored at room temperature for 7 days and 24
10 hours, respectively. To be considered physically stable the admixtures must pass the

inspection after 24 hours storage at room temperature and 6 days storage at cold

temperature followed by one day at room temperature.

Mean droplet size ({tm)

15 (D(4,3), Malvern mastersizer 0 days 6+1 days
+5°C 0.37 0.39
+20°C 0.37 0.38

20 The appearance of the emulsions was approved according to a conventional visual
inspection performed as a standard routine by experienced emulsion manufacturers.
A cream layer varying between 1 and 3.5 mm was present in all admixtures. It was,
however easily redispersed by gentle agitation. There were no significant change in mean
droplet size or drop size distribution after 6+1 days storage.

25  The fraction of droplets less than 5.29 wm were 100% in all samples when measured with a
Malvern Mastersizer and there were no droplets larger than 8 im in any of the samples

according to an investigation with a phase contrast microscope.

The admixtures tested were satisfactory physically stable according emulsion appearance.



In order to determi ne the benefit of the PET-netal oxide layer, such a film
(Film1) is conpared to a conventional PP/ EVOH PP ( PP=pol ypropyl ene
and EVOH=((pol y)-et hyl ene vinyl alcohol) film(Film?2) for oxygen
perneability measured in m oxygen penetrat ed,per day at [ at
two different t 3YPE¥HMWres and at 75%rel atig7e humi dity. The pggﬁéggﬂﬂ%gpy

5 tests were perforned with standard Mocon perneability neasurenents.

Film21 (m/day,nferr]) Film2 (m/day,nferr]) 25[err] C

1.1 4 10 40[err] C :

2.9 23 It is obvious that the PET-netal
oxt de cont ai ni nExampla4 Fil m 1) conplies with the requi renments of
havi ng an oxygen perneability of |less than 5 m/day, nierr] The

PET-netal oxide filmwas al so subjected to chem cal and nechanical tests

after being 15 ﬁk@ﬂﬁingbﬁf;b}tieg efiinaralisid @209, (20% sogbdan bil faamubivay fems Phareiadia
and exaggerated test at 121 [err]C for 60 mnutes. It was found the

material al s6 fAB) filled andestedmaterilized initheee Ehanghse inmer containepsrpadest Exeri®awahen
considering the mgration of . ents fromthe film as we]l as

having excel | entCOPRIEAL mﬂﬁﬁw%’f%eébgﬁ?lﬁﬁﬁﬁ ,“%’FT%H’I?@F&S)”PQE dity,

oxi di zabl e s UbStﬂ%Eﬁrﬁxl?ee chamber2E6htAHP S5 PRpRd Rith bttt HrSstn TWb Hirle®inmedlately

Exanpl e 3 s exanple ains to"study the m xing properties into'a
saf el y adm ni st eriabtoshefilling and 500 mbhansietile Iptralipid® was transésredi pi d enul si on

stored in a contai ner ording tq.he pres 5 .lnyention r. 1 S
at +5[err] C and "Wg5jep 'compagmerﬁ fom glg’fsﬁ’ﬁﬁge%‘eﬁ}c]mﬂfﬁg/g'ﬂg%%&q{s&]er%éﬂwfﬁ
i nner cont aijper and g3 @f whiscfet injextion, stspeativelyl The filled and sealabopgminentvaoplbesd ih n
an encl osi ng envel o made, of ge | gyet E ‘i@t@ . . .
oxi de/ gl ue/ PP/ E®RPYSiopeaRadgiof B g’%"dgi"r’f'@&i‘ﬁ%ﬁ’ H/RE, & meggoned in earlige, o,
stored |ipid emiksipies, Wk ahroar tabb B be vechilicbutetid therthleryorndf theiaddle
sol ution Vam n 14 N/ and . 1000 m gl ucose sol ution I&Gi Heose 20%) .
10 m Addi phos port system. Before scaling the envelope, it was evacuated in a Multivac before
nitrogen was flushed into the envelope to a suitable gas volume for sterilization,
15  whereupon it was sealed. The container was thereafter autoclaved corresponding to 17 to
20 minutes at 121.1°C. The reference glass bottle was autoclaved corresponding to 12
minutes at 121.1°C, according to a regular manufacturing process. The mixing was carried
out under aseptic conditions in the same order is if mixing was performed in a three

chamber container. A 17.2% glacose solution was transferred to the mixing vessel under
20  nitrogen protection, whereupon lipid emulsions (Intralipid® 20%) treated as above, was

added and after gentle shaking amino acid solution (Vamin® 18 with clectrolytes)was

admixed and agitated. The admixtures were dispensed into sterile infusion bottles under

nitrogen protection. After sealing the bottles, they were stored at ambient temperature
(about 25°C) for two days or at about 5°C for 6 days followed by 2 days at about 25°C.

25
The admixtures were tested for creaming (visual inspection of the cream layer), emulsion
appearance (visual inspections of oil droplets on surface and glass walls) and mean droplet

size and droplet size distribution (Malvern Mastersizer)

30  No obvious difference could be found in creaming or emulsion appearance between the

different admixtures.



WD 97/ 37628 26

PCT/ SE97/ 00590 added to the glucose solution. Soluvit
reconstituted in Vitalipid was added to the |ipid enul si on and
conventional electrolytes (Addanmel, Addex NaC , Addex KO and
CaCl[err] 1M ™P9#¥6Mnino acid solution. ABter gentle agit at iPCmSEYIMOS90

m xture was transferred to a 3liter 1V bag wth its air expelled
whi ch was agitated thoroughly to ensure proper 5 m'xi ng Part of the bag
was di spensed jnto a glass bottle for analyze da The

|V bag with .tEherfeHa‘rfwsrvgeae&rﬂpmﬂmmwp@downd pr mlrtm%tvawlgmq gpulsiopay s
at cold el m

t enperature about Ea%% g‘?r'ﬁ%gﬁ? V-sﬁle %ﬁ‘]tﬁ‘egaif#ep%g@gm%gr&? I éﬁﬁﬁ IJ?)ll}{lnge?gl ass
bottl es were sqootawr.ewspp@mﬂyterrper ature for 7 days and 24 10 hour s,
respectively. To be considered physically stable the adm xtures nust pass

t he i nspection after 24 hours storage at roomtenperature and 6 days
st or age at 5colStorage timeftamper at ughss witflowed by onepolianer abntaiaerm t enper at ur e.
Mean dropl et s+ze—fe+rR—15—D(4—3—Nol-verh—rastersize—————0 days..
6+1 days +5[err] C 0. 37

0.39 +2Q4gay dtlabbut 25°C 0.40 Q.4

0. 38 20 The appearance of the enul sions was approved according to a
conventi onal vi sual i nspection perforned as a standard routine by
experienced ergﬁa?kgtrgd@g;g@cﬂ ur ergan A cream | gygf varying between |
and 3.5 nmm was esent 1n all adm xtures It was, however easily

r edi spersd@ bylt@é‘h(tfl e agitation. There were no significant change in nean
droplet size or drop size distribution after 6+1 days storage. 25 The
fraction of droplets less than 5.29 [err]mwere 100%in all sanples when
neasured with a Mal vern Mastersizer and there were no droplets

anger, han 8 Lor 1 el yblSha AP ot REA S ol potymer
containers maintain their mixing properties and do not physically deteriorate, when
15 compared to emulsions autoclaved in glass bottles.

By its high integrity of the stored constituents, its specific chamber
configuration in multi-chamber embodiment and facilitated mixing provisions, the
container considefably improves both the safety and the convenience for the patients
dependent on long-term administration regimens when compared both to-.conventional

20 mixing systems consisting of individual glass bottles and comparable flexible container
with a shorter shelf life. Even the most oxygen sensitive amino acids will now be possible
to comprise in during long term storage by using the inventive containers. The inventive
containers are also highly suitable for being industrially manufactured in a large scale by a
forming, filling and sealing procedure of the inner containers which subsequently arc

25 assembied to the final container and sealed in an outer envelope, with a minimum of

requirements of an oxygen deprived atmosphere, before finally being sterilized and stored.



The adm xtures tested 8 ' ( hysi cal | y stabl e accordi ng
‘enmul si on appear ance. ﬁlﬁlliW@MlmENGZS '
27 ¢ 90 Exanpl e 4 The
m xi ng properties of Intralipid 20% (20% soybean oil fat emulsion from

Pharmacia 5 WOXBP762i||ed and steam steri2Bized in three chahbEPEI7HPRED

contai ners nmade of Excel[err], was conpared to Intralipid 20% heat
sterilized and stored in a glass bottle. Each three chanber contai ner
was purged with filtrated nitrogen two tinmes inmediately prior to the
filling and 500 m nonsterile Intralipid welpimsansferred into the

m ddl e conpartnment from gl ass bottles. The other conpartments were filled
614 10 and 1 193 nl water for injection, respectively. The filled and
seal ed cont ai nel. Avllexible franspatent container for igprev¢dostarageeaf @ xpgenRETSitivetpatenterally

oxi de/ gl ue/ PP / | ' rli . X l.es i th.an
oxygen absor ber e'yﬁgﬁleﬁgﬁg%ﬁ‘é&ﬁ%ﬁg%ﬁg’ dldrrllfa; c.oﬁlct)arl?erg?g%g "’s%ﬂ’\s’nfté""a?]y
formed port Ssysixygen igfermerbiomitar egveldpe vethwaloapgen aborberscapatie ofdonshiniing a
Mul ti vac before . L tr. n was flushed intq the envel o tqQ.a sultable
gas vol ume for EP@HAYY @L‘FF@%‘? oxygen agﬁﬁ‘é‘ﬁ%ﬁ‘ﬁﬁﬁ“i"? ORRAS sl %‘H{)ﬂe”'rﬂ’gﬁ"d‘c')‘ﬁtpﬁﬁ'%r
was thereafter adohebapgen peiragspsaidiniglopcchhradtétized in thatO m nutes at 121.1
[err]C. The referegse gl ass boItI,e"i/:\‘/asgaut cl av?d corresponding to 12
mnutes at 121.1 [d&PHecrneicenaeriymege arsgmrw%ﬁm%tnarﬂen@lemm. The
M Xi ng was carri ed material c@itipatbRAGith mﬁﬂibaﬁa@mb&w@aﬁfohﬁng Both pRARanehdRl | S
If mxing was performed in_a three chanber container. A 17.2% gl ucose
sol ution wa® transPeflalleiseals:t he i xi ng vessel under 20  nitrogen
protection, wher eUpRyihé klefbpd Mihade WP shbstintially Witck iﬁ%‘é@méaﬁﬁ%ﬂﬂlc 19&9%14@
was added and after gentle shaking am'no acid solution (Vamn
wi th el ectrol yt es) Ralymeric matesigh¢ompgisingd agi t at ed. The admi xtures were
dispensed into sterile i ' . [ .2Cl |
A tor sealing the bot ¢l out ik 8fledb Ly BERF mpcmenblh dol MAGE U< B
barrier forming capacity, assembled with

15 b) asecond, inner polymeric film with a supplementary oxygen barrier
forming capacity;
and in that the container essentially maintains its characteristics after being subjected to

sterilization by steam or radiation.

20 2. A container according to claim 1 characterized in that the inner, primary container is
divided into two or more chambers by one or more leaktight peelable seals, possible to
rupture by hand from the outside when the contents of the chambers are desired to be
mixed and administered to a patient through a fluid outlet in the bottom of said inner
container;

25
3. A container according to any of claims 1 or 2 characterized in that the inner, primary
container is made of a flexible film having a region with higher melt point designated as its

outside and a region with lower melt point designated as its sealing inside.

30 - 4. A container according to claim 3 characterized in that said inner region with lower
melt point is capable of forming both permanent seals and peelable seals when subjected to

different welding conditions.



(about 25[err]C) for tw days or at about 5[err]C for 6 days followed by 2
days at about 25[err]C. U!ﬂ wl{unﬂﬂ'ﬁm xtures were tested for cream ng
(visual inspection of t enul si on appear ance (vi sual

i nspections of oil droplets on sUrf&ce*and gl ass wal | s) and mean dropl et
size and dropl'wD93R%6@8 di stri buti on (Ml vermgpMast ersi zer) 30PCT/SH97/00590 OUS
di f«f erence coul d be found in cream ng or enul sion appearance between the
di fferent adm xtures. WD 97/ 37628

28 PCT/ SE97/ 00590 The foll owi ng nmean

dropl et sizesaA. m{oataﬁx]crrnmnﬁng ©timé 8 br adhavacteriead ini thi the inet, piidhigi ON
fromglass bottle. and nean Ft s.fromthree glffer nt batches stored in
ffn pES w

the pol yner  containegisipade of i (RA8 @ dpxprs, wherelncl ea%t“@?r‘ﬁb’é seal3nt layetp.
gl ass bottle contains polypRIpYIRRE arfedh EapabIRof forming botlflFerMantnt AR Bhd Bﬁﬁﬁé a]egh

0. 40 0.43 6 days at 5[err]C and
0.44 10 at 2¥pEBsphestedto welding at respecnvelyahnghemedwéwr {EEDSTABIRE- t hat I|p| d
enul si on agtocl aved in three chanber polyner contai ners maintain

their mxing properties and do not physically deteriorate, when 15
conpared to erfulAsioplainepagcordingio¢laim Sgharartdyized irethat the polyproylene is a copolymeBy

conf i gur at .”éﬁf% i dlofTine GRpTER AERTSRUME] bfisni SREPAGENTCT!
provi sions, the

7. A container according to claim 5 or 6 characterized in that the film has a layer

10  comprising a thermoplastic elastomer.

8. A container according to any of claims 4 to 7 characterized in that the film has an outer

layer having a higher melting point than the inner sealant layer.

15 9. A container according to claim 8 characterized in that the outer layer can be subjected

to a printing process without subsequent migration of printing ink.

10. A container according to claim 9 characterized in that the outer layer contains a
polyester or a copolyester.
20
11. A container according to any of claims 5 to 9 characterized in that the inner, primary
container is made of a multilayered film comprising:
a) an outer layer containing a copolyester;
b) an inner sealant layer containing polypropylene, a propylene ethylene copolymer or a
25  mixturc of polypropylene or polyethylene and

¢) an interior layer containing a thermoplastic elastomer.

12. A container according to claim 11 characterized in that the sealant layer further

comprises a thermoplastic elastomer.

30
13. A container according to claim 11 or 12 characterized in that the thermoplastic

clastomer is a styrenc-cthylcne/butadiene-styrene block copolymer.



cont ai ner consi derably iTproves both th afety and the conveni ence for the
patients dependent “lm ‘ﬂ i stration regi mens when conpared
both to conventional 20 T mwﬂ nS| sting of individual gl ass
bottl es and congﬁrable f1ext blte &onfai ner with a shorter_shelf |if
Even the nost o%Pf8A7E&nsitive ani no acids W1l | now be possi bIECT’SF”’”“%
conprise in during long termstorage by using the inventive containers. The
i nventive containers are also highly suitable for being industrially
manufactured in a large scale by a formng, filling and sealing
procedure of thbt.iAwtmtaineo atcardieg ® ohiiins B te Gdbargoterized inthat k& lexible Sibmisbusists o
the final container. nd seal ed | kNl f

Foqui rement s of SRy BT LA elrL AR B B Gi 3oug Uohiufie B BfbiEbiiene.
sterilized and plbpyle&—ethylene copolymers and H’B(tﬁrlé sf7lypropylene and polyethylene.
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d ai ns 1. Aflexible transparent container for inproved storage of

oxygen sensigi Vgs, m&mﬁ&&a&dmmg toanyoﬁdﬁi‘nisl 1&5@%%&&@@6&&&%&&@59 an
i nner, primary container enclosed in _a substantiall

i nper meabl e out @velon isiTease ofa flrxibls rpltilausred ranspyE J%Bbb’h’éh(ﬂﬂebﬂ?ﬁﬁm ng
essentially al |stéﬁ%r$ﬁllzm%&1&fstaﬁf)x§§éﬁ bRMHCE Wit BY SXy2RR phriztritiol 1668 tha o f or

sufficient period he oxygen penetrating said envel ope
characteri zed |¢\lb!qmtlm6ter8/m atm day, whiep megsnreda{ @ spesHiet tamprrpturesof 25 8€ apd 6%
pol ypr opyl ene cQ P’E %’H@ | exi bl e polyneric mat eri al

conpati bl e withor pop I'T agents capable of form ng both permanent and 10
peel abl e seHl s; (ii) the envelope is made of a substantially

water | per neabi6e A con Iml%lr dccor ciu%g to%Ya?mEig ch ract):t ized in 2 E\{{Bg'ﬂoéc %@%i al

conpri si ng: utér su
I nper meabl e pol makeidyerefi imamarial d:dmsmpge ﬁrst outer watcr impermeable filmigampriging & ercra ng
capacity, assenbl ond. inner_polymeric

i th 15 b
filmwiih a Supomuger@\é\/{eé'pglngﬁgxerbcgppcfcéerd toaseco}ld fner fim cdmprlsn}goﬁnrﬂxx en

capaci ty; banie} formingdpalyrnéric Jayent ai ner essentially naintains its
characteri stg cs after being subjected to sterilization by steam or
radi ati on.

17. A container according to claim 15 characterized in that said outer film comprises a

polyethylene terephtalate (PET) layer coated with a metal oxide.

18. A container according to claim 16 or 17, wherein said outer and inner film is connected

20 by adhesive bonding.

19. A container according to claims 16 to 18, wherein the oxygen barrier forming layer of

said second inner film comprises (poly)-ethylene vinyl alcchol (EVOH).

25  20. A container according to any of claims 16 to 19 wherein said second inner film

comprises at Jeast one layer conlaining polypropylene.

21. A container according to any of claims 16 to 20. wherein the first outer film comprises
a second layer of polyethylene terephtalate (PET) layer.

30 -
22. A container according to claim 21, wherein the first outer film has a first outer laver of
polyethylene terephtalate (PET) layer having one side coated with a metal oxide bound to a

second layer of polyethyiene terephtalate (PET) laver.



20 2. A container according to claiml1 characterized in that the inner,
primary container is 1l ' two or nore chanbers by one or nore
| eakti ght peel abl e seal H“lmmm “'E"Nn“" rupture by hand fromthe

out si de when the content$ of tthe "™chdnbérs are desired to be m xed and
admi ni stered twoa7jmaes ent through a fluid gutlet in the bott eomsEsywoussh

I nrrer contai ner; 25 3. A contalner according to any of clains |
or 2 characterized in that the inner, primry - container is nmade of a
flexible filmhaving a region with higher nelt point designated as its
outside and a region with |lower nelt point designated as its sealing

i nsi de. 30 4. A container according to claim3 characterized in that

sai d i nner regdoh copteinen asgprging to clainy3, whetsimghe fiest putprapsiiyethylent gerephtajatbot h
per manent Sea'(ﬁEl?rled?‘fseéo%Qh‘%vi&ﬁﬁétﬁ o%gg,ﬁ,ggﬂgg ed to di fferent

wel di ng condi t'i ors
30 PCT/ SE9Q7/ 00590 5. A contai ner

accordin o] aj r i ' .hat. l.nner r.i mar

cont ai negJ %s ?rléd% g@?‘%f' ?rlrar%é %@' t‘gﬁéﬁ?&%@%@@s‘,‘ F"&ﬁé‘%“e icﬁv%?pglf%'ggf'g t he

I nner seal ant nlagyial consists of adibmthaving thestryqiure PETémaalarile/gluefRBToddhesiadly f or m ng
bot h permanent seal s .and peel abl.e seal s when subjected to wel ding at
respectively §°‘m%3ﬂ&fﬁ’£ﬁ89%1&1“ \%ﬁ’etsgm)%rrﬁat ure. 5 6. A contai ner
accordi ng to ebigppPlendinel aei/BENOHIdelayer/bbigpropylencpol yproyl ene is a copol yner
wi th ethylene (propyl ene ethylene copolyner) or is mxed with pol yet hyl ene.
7. A container according to claim5 or 6 characterized in that the film has

a layer 100 Q9MAEstAiNet adcdrinf iOElkinG17 chaPhdériseddh that the metal oRideAs &t ner
according to any of clainms 4 to 7 characterized in that the fil mhas an

out er | frp@ysilicapioxiles, amjAwn oxides AGJIMHMALXIEES N t he inner seal ant
| ayer.

26. A container according to claim 2 characterized in that container has at least three
chambers comprising an upper chamber, at least one middle chamber and a lower chamber
15  provided with a port system for dispensing a mixed fluid product made from its stored

agents and for introducing a supplementary agent.

27. A container according to claim 26 characterized in that said upper chamber is
designated to be filied with the agent having the largest volume.

20 _
28. A container according to claim 27 characterized in that the inner container has three
chambers each designated for a fluid parenteral nutrient of which the lower chamber

contains either a lipid emulsion or an amino acid solution.

25  29. A container according to any of claims 26 to 28 characterized in that the inner
container has three parallel chambers of which the upper chamber is filled with a
carbohydrate containing aqueous solution, the middle chamber with a lipid emulsion and

the lower chamber with an amino acid containing aqueous solution.

30 - 30. A container according to any of claims 26 to 28 characterized in that the inner
container has three paralle] chambers of which the upper container is filled with a
carbohydrate containing aqueous solution, the middie chamber with an amino acid

containing aqueous solution and the lower chamber with a lipid emulsion.



15 9. A container accordi nillto claim8 characterized in that the outer

v con o e IR M oo st ooz,

characterized in that the outér 'ray"er Scofitains a pol yester or a
copol yester. 20WO97376281 A contai ner accor@ng to any of cl ai FEVSEY7H0H0
characterized in that the inner, primry container is nmade of a
mul tilayered film conprising: a) an outer |ayer containing a

copol yester; b) an inner seal ant |ayer containing polypropyl ene, a

propyl ene et hyl ene copol yner or a 25 m xture of pol ypropyl ene or

I'yet hyl - [-ng er. Ly '
LOLVELII TS TSy 84S SO DT

el ast oner. accor racterized in
t hat the seal anfolitiypeomprisesighicose and thecamipo acid solatidnromprisdsahxt dssentiblsnioorer .

30 13. A cocpt ai ner according to claim11l or 12 characterized in that
t he t her nopl ast§¢™ el astoner is a styrene-ethyl ene/ but adi ene- st yrene
bl ock copol yarer. WO 97/ 37628

31 >CT/ SE97

. 059 14. . A cont ai ner
according to cl 34 AsCoptaingr geooFipsioany Pé‘gﬂ‘"}s% ‘Pﬁé{:hf'ﬁg‘eflﬁ&',"&ﬁgt "F‘T‘ P?‘Ff@é%%ef‘gt s
essentially of Qamsaividityekahanitisfiadd prosidée @it 8 niphteLenegVitiiedwed Stréigtilg Of
pol ypr opyl ene, propyl ene- et hyl ene copol yners and m xtures of
pol ypr opyl ene and pol yet hyl ene. 5 15. A container according to any of

claims | to 14 £har @mifick 28Qrdifl lolRfim 3D hmSRteri2ed in that the WRre Béhel cOmpRES 20f
a flexible nultilayered transparent material which, after steam

sterilizinglOat PO Whers (o strgightseams mset iBRY aglc-barrier with an oxygen
penetration | ess than 30 cubic centineters/nierr], atm day, when

measured at a specific tenperature of 25 [err] C and 60%
34. A container according to claim 32 or 33 characterized in that the rupture zone

comprises at least one curved part of the seam.

15  35. A container according to claim 32 characterized in that the weak seam is straight in

the rupture zone.

36. A container according to any of claims 33 or 34 characterized in that the angle is at
least 90°.

20
37. A container according to any of claims 32 to 36 characterized in that it comprises at

least two parallel peelable seal seams.

38. A container according to any of claims 32 or 37 characterized in that said rupturable

25  zone is welded with less pressure and/or temperature.

39. A method of preparing a container according to any of the previous claims 1 to 38
characterized by the steps of: .
a) introducing a flexible polymeric multilayered material and forming a bag shaped
0 - sealed inner container by welding together its polypropylene containing sealing layers
and optionally forming at least two chambers by forming at least one partitioning
peelable seal seam;

b) providing a side of said inner container with at least one temporary opening:



relative hum di ty. 10 container according to claim15
characterized in that sai Hw Iu) u I,g mul til ayered materi al
consists of a first outer ! e filmconprising a netal

oxi de coated polyneric |ayer connected to a second inner filmconprising an
oxygen Waoy/a®es f or mi ng pol ymeric laygr. 15 17. BCTNEQT/eNSIer
aceording to claim 15 characterized in that said outer filmconprises a

pol yet hyl ene terephtal ate (PET) |ayer coated with a netal oxide.

18. A container according to claim16 or 17, wherein said outer and inner

filmis connectedcPfilling B¢ imtbh esutXiflerMAfat Mhst one parenterally) adintstHitité A
according to clains 16 to 18, wherein the oxygen barrier formng |ayer of

sai d second i nner ‘WP‘F&H‘!%@WF’P@E@ OPEBF&')_-et hyl ene vinyl al cohol (EVOH). 25
20. A contai ner aey&ammet&n@% gécngiﬁgdtﬂﬁsﬁﬁ Jf?ai&%n%&lit{lr ?%‘kvgl ond

inner film conprises at l'ayer contal ning po ropyl~ene.
21. A contai ner aperagemgeans; any of clains 16 to 20. wherein the first

Oper | hyesSOp"! Bféhciosipg aIRAGAR kol Rifiler LR E LI BRFHAREGRIGE ' ©

(PET) layer. 30 ont al ner accor
first outer fil m tmelapetogether with an oxyggmabsofber; and  pol yet hyl ene terephtal ate

T o et "2y 8 S ThE g3 B Pl iAo BN b Brer.
97/ 37628 - 32
PCT/ SE97/ 005990. A method according to claim 39 characterized by introducing a sheet-formed flexible
10 polymeric material and attaching to it a sealed port system for fluid communication by
means of welding, whereupon a bag shaped inner container is formed with the said port

system in its bottom by welding two side seams and a top seam.

41. A method according to claim 40, wherein one of the side seams is a weak welding

15  capable of providing at least one temporary opening by means of the filling equipment.

42. A method according to claim 41, wherein the temporary openings are sealed by welding

a permanent seam subsequent to the filling of the inner container.

20  43. A method according to claim 40, whercin the temporary openings consist of provisional
filling ports capable of being sealingly connected to the fluid dispensing means of the

filling equipment.

44. A method according to claim 43, wherein said filling ports are tubings attached to a

25 side seam in connection to its welding.

45. A method according to claim 40, wherein at least one filling orifice is formed in a side
seam of the inner container with a shape corresponding to a filling nozzle of the filling
equipment in order lo provide sealing connection during the filling procedure.

30
46. A method according to claims 43 to 45, wherein the side of the inner container with
the provisional filling ports or filling orifices are cut off subsequent to the filling.

whereupon the side of the bag is rc-sealed by welding a permanent seam.



23. A container according to claim?22, wherein the first outer polyethyl ene

terephtal ate (PET kA with nmetal oxide on both sides.

5 24. A container acco““lmmu)lllmﬂﬁ characterized in that said

.envel ope formn matter fal t cohsissts of a film having the structure
PET/ metal oxi deWQPHTRET adhesi vel y basnd to a fil m consiSHSEUGPO t he
structure pol ypropyl ene/tielayer/ EVOH ti el ayer/ pol ypropyl ene. 10
25. A container according to claim17 characterized in that the netal oxide
is selected fromsilicon oxides, alum num oxides and titani um oxi des.
26. A container according to claim2 characterized in that contai ner has at

| east three s ¢c ri.si . St . 1, ddl e
chanber and a | H/\'}éfg’%ﬁgﬁ%(’ecro r‘%g)lo aﬁ# g‘s‘f‘%gfﬁ %RE# gﬁ%g? ? ﬁ%@yeﬂ&ﬁﬁgk dgflgg'%emﬁ%i ng
a mxed fluid peesabets byaeddifg atrledst enegicelabld seal seam @tgdower tampkrdtare andYor prdssnieng

a suppl enent ary ,agent. 27. A container according to claim 26
characterized i W“‘gﬁﬁt"_"’%‘i‘“ﬂnﬂ‘b‘ﬂgf‘gﬁ:hamer is designated to be filled
wi th t-he agesmit having the | argest volune. 20 28. A contai ner

according to claim 27 characterized in that the inner caontainer has three

chanbers each d#%i/ymethed aggrding tojapy af gaimswPde 47 charpeterizad hyrsteplizing théve | ower

chanber CodHiAhdrdySichiger a I ipid emulsion or an am no acid solution

25 29. A container according to any of clains 26 to 28 characterized in
that the inner contai ner has three parallel chanbers of which the
upper chanber is filled with a car bghydrat e contai ni ng aqueous
solution, the mddle chanber with a |ipid emulsion and the | ower
chanber with an am no acid containi ng aqueous sol ution. 30 30. A
cont ai ner according to any of clains 26 to 28 characterized in that the

i nner contai ner has three parallel chanbers of which the upper
container is filled with a car bohydrat e contai ni ng aqueous sol uti on,
the m ddl e chanber with an am no acid cont ai ni ng aqueous sol uti on and

the | ower chanber with a Iipid emnul sion.



WD 97/-37628 33

PCT/ SE97/ 00590 31. A container according to clains 28 to 30
characterized in that the carbohydrate sol ution conprises gl ucose
and the am no acid solution conprises the essential am no @ﬁ;gﬁ”o
'32. A contai nerWR&¥87%Png to any of clains 2 to 31 characteri zed Th that
t he peel abl e seal s seans dividing the chanbers of are provided with
a rupture zone with reduced strength. 33. A container according to
claim 32 characterized in that the rupture zone conprises a 10 poi nt
where two straight seans neet in an angle. 34. A contai ner
acecording to claim32 or 33 characterize /N t hat the rupture zone
conprises at |east one curved part of th geanl 35. A contai ner
according to claim 32 characterized in that the meak seamis straight in

the rupture zone. 36. A container according to any of clains 33 or
34 characterized in that the angle is at | east 90[err]. 20 37.
A cont ai ner according to any of clains 32 to 36 characterized in that it
conpri ses at | east two parallel peelable seal seans. 38. A

cont ai ner according to any of cl ai ms 32 or 37 characterized in that said
rupturable 25 zone is
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39. A nethod of preparing a container according to any of the previous

clains 1 to 38 characterized by the steps of: a)
introducing a flexible polyneric nmultilayered material and form ng a bag
shaped 30 seal ed i nner container by welding together it

pol ypropyl ene cWR%3PH2hg sealing | ayers and opti ongﬂ’§/E T ng
at,least two chanbers by forming at | east one partitioning

peel abl e seal seam b) providing a side of said inner container
with at | east one tenporary opening: WO 97/ 37628

34 PCT/ SE97/ 00590 c) filling the
i nner container with at | east one parenterally adm nisterable fluid

t hrough sai d tenporary opening; 2d) seal ing the tenporary
opening at the side of said inner container~by wel di ng

per manent seans; 5 c) enclosing the filled and seal ed i nner
container in an oxygen barrier formng envel ope together with
an oxygen absorber; and f) sealing the envel ope by neans of

wel ding and finally, sterilizing the container. 40. A net hod

according to claim39 characterized by introducing a sheet-forned flexible
10 polynmeric material and attaching to it a sealed port systemfor fluid

comuni cati on by means of wel di ng, whereupon a bag shaped i nner
container is formed with the said port systemin its bottom by

wel ding two side seams and a top seam 41. A nethod according to

cl aim40, wherein one of the side seans is a weak wel ding 15 capabl e of
providing at |east one tenporary opening by neans of the filling equipnent,

42. A net hod accordihg‘to—clarnrﬁi; Wherei M The, Tenporary openi ngs are :
seal ed by wel di ng a permanent sean;ggégg%ﬁggE:ég the filling of the |
i nner cont ai ner. ]

| | | _ — | .

FIG. 2a

!

|

T

FIG.2b



20 43. A.method according to claim40, wherein the tenporary ope 00tv-§
consi st of provisional filling ports capable of being sealingly s<
connected to the fluid dispensing neans of the filling equioneﬂfo

44. A nethod according to claim43, wherein said fiIIing ports
seamin connection to its wel

to a 25 Fi,e
cordi ng tBé ai m 40, M@PM‘E‘E&W@W&%WW’%Q orific
D ﬁﬁﬁb‘gﬁ'ﬁrm%k’? c’t‘)oiﬁﬁkﬁorq TREATY (CT)

attached

hod ac
formed in
correspo

provi g
met hod agq
cont ai nef
cut off 4
re-seal ed
35
to any of
chanbers
and/ or pie
accor di ng
cont ai nef

| with

a

ATIONAL SPBIA TN P}

nazz

Iy "\x bl rf&g

ésns‘Em‘H'g‘%PhM%‘ﬂ“%url ng the f
COr AGLIJ/a0pBGISMI2 43 t 0 45, Whélj
the provisional fil]l I(I

Ky lnwg-ﬁplrﬂbb@&tme“"'@&

LIRS | <Y uI'P'I_ICIIL III

ﬁm 97/37628

xhbe ugmgtﬁ-mgl:‘m} Se: | NNGE crober 1997 (16.1097)

|nr1 Qrl

equent 10 ef|II|ng Mﬁ@
S“9""|"§'”'}§"al§|c])ermament ‘s(lé%rr'%E”

(22) Internationsl Filing Date:  PET¢ SHOBI70ODIM)
claims 39 to 46 characterized by
| east one peel abl e, s

xﬁ.ln pitg at
oep1348.7 t hao 10 hyail pesrromnesnt  webel| n
to any of clains 39 to 47 charact

(TOYApSikcSRYPr all designated States except US): PHARMACIA
& UPJOHN AB [SE/SE]; S-112 87 Stokholm (SE). /

(72) Inventors; and
(75) Inventors/Applicants (for US only): GUSTAFSSON, Bo
{SE/SE}; Sunnersbol, S-740 S0 Alunda (SE).YLUND-
ARK, Stefan [SE/SE}); Farhult PL 7376, $-263 93
bganis (SE). BERGLUND, Kjell [SE/SE); Knektvigen
17, $-175 75 Jirfidlla (SE). BROOLING, rine [SE/SE];
Stavgirdsgatan 58, S-161 37 Bromma ). SKOLLING,
Otto [SE/SE]; Barks viig 6, S-171 73 Solna (SE). /

(74) Agents: FORSLUND, Niklas et al.; Pharmacia & Upjohn AB,
S-112 87 Stockholm (SE).

bal

“&ﬁ Bps@ﬂtéa\%ﬁms £g§mpf\'r tAI%eAi)ﬁg HBSBG, BR,

HCADE, DK, EE, ES, Fl, GB, GE,
R R i

ormbbl‘% d}ég‘éi. | SK, TJ, T™M, TR, TT, UA.

SB@USATZ, AN, AR rm.:e«memmw SD,
gS. SZUG), Eurasii@ patet (ANS A RY . KG, KZ, MD, RU,

e 2cff BY 3@%?‘3#?"%39: gt o DI B8 1

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(54) Title: IMPROVED CONTAINERS FOR PARENTERAL FLUIDS /

(57) Abstract

A flexible transparent container for improved stor-
age of oxygen sensitive parenterally administerable agents
comprising an inner, pritnary container enclosed in a sub-
stantially oxygen impermeable outer envelope with an
oxygen absorber, capable of consuming essentially all
residual oxygen after the outer envelope is sealed, and
for sufficient period also the oxygen penetrating said en-
velope. The inner container is made of a polypropylene
containing flexible polymeric material compatible with
lipophilic agents capable of forming both permanent and
peelable seals, while the envelope is made of a substan-
tially water impermeable flexible multilayered polymeric
material comprising a first outer substantially water imper-
meable polymeric film with oxygen barrier forming capac-
ity, assembled with a second, inner polymeric film with a
supplementary oxygen barrier forming capacity. The con-
tainer essentially maintains its characteristics after being
subjected to sterilization by steam or radiation.

ety

h
‘I
!
b
A
h
s
"
Y
A




