1 DESCRI PTI ON DRUG SOLUTI ON HAVI NG REDUCED DI SSOLVED OXYGEN CONTENT,
METHOD OF PRODUCI NG THE SAME AND DRUG SOLUTI ON CONTAI NI NG UNI T HAVI NG
REDUCED DI SSOLVED OXYGEN CONTENT TECHNI CAL FI ELD [ 0001] The present

i nvention relates to a drug solution with a reduced di ssol ved oxygen
content, a production nethod therefor, and a drug sol ution contai ning
pack with a reduced di ssol ved oxygen content. BACKGROUND ART

DESCRIPTION

DRUG SOLUTION HAVING REDUCED DISSOLVED OXYGEN CONTENT,
METHOD OF PRODUCING THE SAME AND DRUG SOLUTION CONTAINING

UNIT HAVING REDUCED DISSOLVED OXYGEN CONTENT

TECHNICAL FIELD

[o0C1] The present invention relates to a drug
solution with a reduced dissolved oxygen content, a
production method therefor, and a drug solution
containing pack with a reduced dissolved oxygen

content.

BACKGROUND ART

[0002] Nutrition of a patient who has poor oral intake
is typically achieved by intravenous administration of
an infuéion solution containing a saccharide, amino
acids, vitamins, electrolytes, a fat emulsion,
micronutrient metal elements and the like. The amino
acids and the vitamins contained in the infusion
solution are susceptible to oxidation. Further, a
polyolefin resin, which is well-known as a material for
the infusion containexr, is permeable to oxygen.
Therefore, the infusion solution suffers £fromoxXxiddtion

of oxidation-prone components such as the amino acids



[0002] Nutrition of a patient who has poor oral intake is typically
achi eved by intravenous adm nistrati on of an infusion solution
contai ning a saccharide, am no aci ds® vitanins, electrolytes, a fat
emul sion, mcronutrient nmetal elenments and the |ike. The am no acids
and the vitam ns contained in the infusion solution are susceptible
to oxidation. Further, a polyolefin resin, which is well-know as a

material _fqr the ipfusion container,. | r ble 4 0 oxygen.
Ther ef or 8% Ad'§ n‘th?‘gﬁnfol Ut on®s df oerfas&%rg%@oﬁ ati ot of
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solution together with.an oxygen s ri : Pat ant nt
2 proposBEH GG 7 %a&n&Phgx%%%?a§§¥%gg s dirides s 1 Bat gnty JRotene

ner, Ich includes a plastic film

~and an inagrganic conmpound. filmfarnmed o l.gast, pRe 1o f agea ok the
plastic P %n amg*+R8s aacr%%xflagﬁa%en;%g%b?ﬁﬁtgy of not hilgher than 1

cc/ n2- 24hr . at . er vapor p LI of Lghermddiedigd
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di scl ose§°2 cont ar ner s* ‘a gas-barrier infusion
sol ution contajner of _a riegif‘qtgii%chl udi pga ol axd b eneental tieranal |
of i

havi ng af A&t &R % %t H6r £ “and conpose a mltilayer film

inC|Udin%ﬁybégvggavenger. Further, Patent Document 2 proposes
a £ilm for a drug container, which includes a plastic
film and an inorganic compound £ilm formed on at least
one surface of the plastic film, and has an oxygen
permeability of not higher than 1 cc/m2-24hr-atm, a water
vapor permeability of noﬁ higher than 1 g/m?-24hr-atm,
a light transmittance of not lower than 80% and a hue
b-value of not greater than 5.
[0004] Further, Patent Document 3 discloses a
packaged container which includes: a gas-barrier
infusion solution container of a resin including a
flexible container wall having at least an cutlet port
and composed of a multilayer'fiim including an inner
layer, a polyvinyl alcoéliol intermediate layer and an-

outer laver, the innermost layer being a polyolefin



_ layer, a polyvinyl albehbi internediate | ayer and an outer | ayer,

t he i nnernost |ayer being a polyolefin 3 layer having a thickness of
50 to 800 'am the outer |ayer being @&rranged so that the water vapor
perneability So thereof ( g /nR.2 4hrs at a tenperature of 40C at a
~humdity of 90%RH) is not |less than twi ce the water vapor
perneability Si of the inner |ayer (g/nR.24hrs at a tenperature of

40C at a hunidity of 90%RH); .and a package t ai ni t he. infusi

sol ution &@FteH RSV &t hBL SHFE 2 Odcegiocgat?cgﬁg pa{lerﬁr}ge W%e%é%]ﬁ%?w
arrangenent, water vapor is Sgeedi}l,%? expel | ed out of thaea oﬂfe_:rcyl sger
of the i nPEdinsh aRBY Alr SOThEAd ¥ “he®Tal BF CVaB6F “cont ents” of °t he
outer |ayer and th;e(pozl vi nyl al cohol |ayer adjoi niog:g Fe_‘lac')tg1 ot.hdelrt can
be reducedhigyatie (@i c2abrirga hgeheiBong Hegedut S%é the At he
after an autocl ave sterilization process.  As 3 resu?l3 art Q?eaé]@ls
barrier pPEpAIRB) LRe W50t yVERTI tRATbhOY Py &P S ¥ AFREst” Corpl etel y
recovered within 24 hours. Further, water_ vapor t(r)/arhs? h’;red tprgugh
the i nner mesmealybiitFomat € | Haedénge R Y RFudigd sofiditorf
container to reach the polyvinyl alcohol |ayer is Zcfeeg' |y exdoealll ed
out of thé&egalemaryreandont? ¢ agtr 2t Frdtight tRe o§ut® s ¥ ;)/é an

Therefore, the polyvinyl alcohol |ayer is free fromdeterl ion of
t he gas bgﬁqkﬂg%r65@F@%n4%@eﬁpquhﬁ#%ﬁ%05:solutlon conégfﬁég

JP_A_SHDG%%E%%%é§7g§%ﬁ4%_desiccating agent. With this

arrangement, water vapor is speedily expelled out of
the outer layer of the infusion container. Therefore,
the water vapor contents of the outer layer and the
pﬁlyvinyl alcohol layver adjoining each other can be
reduced by the desiccating agent provided outside the
container after an autoclave sterilization process.
As a result, the gas barrier properiy of the polyvinyl
alcohol léyer is almost completely recovered within 24
hours. Further, water vapor transmitted through the
innermost layer from the inside of the infusion solution
container to reach the polyvinyl alcohol layer is
speedily expelled out of the polyvinyl alcohol layer
through the outer layer. Therefore, the polyvinyl
alcohol layer is free from deterioration of the gas
barrier property.

Patent Document 1: JP-A-SH063(1988)-275346 "

Patent Document 2: JP-A-HEI11(1999}-285520



Pat ent Docunent 2: JP-A-HEI11(1999)-285520 4 Patent Docunent 3:
JP- A- HEI 10(1998) - 80464 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
SOLVED BY THE | NVENTI ON [ 0005] Where the primary contai ner of the
packaged i nfusion solution container is perneable to oxygen as

di scl osed in Patent Docunent 1, it is inpossible to prevent the
oxi dative degradation of the infusion solution in the primary
contai ner when the prinmary container_i wf éﬁ %tand after the
secondar P &bat hi Recumeyhsdal & - Pf"rﬁ%ﬁ&lpt l(?r? LWh&Y &®dnot her drug is
injected into the primary container, proliferation of bacteria

I nadvertently entering the primry contai ner is pronot ed by oxygen
penetrated into the rlnarﬁ container fromthe outside. [0006] The

filmfor RFECHPEYRE M| REE PO NSEANi n

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Where the primary container of the packaged
infusion solution container is permeable to oXygen as
disclosed in Patent Document 1, iT 1s impossible to
prevent the oxidative degrédation of the infusion
solution in the primary container when the primary
container is allowed to stand after the secondary
container is unsealed. In addition, where another drug
is injected into the primary container, proliferation
of bacteria inadvertently entering the primary
container is promoted by oxyden penetrated into the
primary container from the outside.

[0006] The f£ilm for the drug container disclosed in
Patent Document 2 is excellent in oxygen barrier
property. Therefore, where oxygen is present in a head
space of the container or a greater amount of oxygen
isdissolvedjjlthedrugsolutionsealed:hlthecontainer,
it is impossible to prevent the oxidative degradation
of the drug solution and the proliferation of aerobic
pacteria. A process for reducing the amount of the
oxygendissolvedjjltheérugsolutionbeforethesealing

of the container and a process for replacing the oxygen




Pat ent Docunent 2 is excellent in oxygen barrier property. Therefore,
where oxygen is present in ahead space of the container or a greater
anount of oxygen is dissolved in the sirug solution sealed in the
~container, it is inpossible to prevent the oxidative degradation of
. the drug solution and the proliferation of aerobic bacteria. A
process for reducing the anmount of the oxygen dissolved in the drug
solution before the sealing of the container and a process for
repl aci ngptfes caxygen thepresaht sprcehe? headaBpade® &k t H28n SHEr t2as
such as nitrogen are troubl esone, disadvantageously |eading to higher
costs. Funtiterqgéherds ltmdwhlehendr.udicoitednbrdned s e iiFd¢iRALt
flexibility. Therefore, there is a possibility that a pin hole occurs
in the fi hrhgheer oo sns | npAot tappt | ddva & ithve £ fmher §rIkERPITE LT i ng
transportation of the drug container. [0007]In the case of the,
i nfusi on welsutiimoew E6ntdiemer €lszlidddd . Patberedipenthgregls 2
descri bed above, the anmpbunt of the water vapor contained in the
pol yvi nyl palscoitol 1iayerthiss: redutedhbyet ke aduss ctat Fhg adei® Provited
outside the container, so that the gas barrier property of_the
‘pol yvi ny| aal ciofwdct aperp Iciaed beondiliet af hbd, BEoWe\&tamAdeoortsi 8RSt i on
is given to oxygen remaining in the infusion container after the
aut ocl ave tsteerdpozatitdwrproatesbe Brreforataimngn. i npossible to
prevent the oxidative degradation of the drug solution and the,
proliferatlio@m bf thenaerebizsbaet drie i ehimiys 038 QueE ABETheer
oxygen remaining in the infusion solution container. [0008]It is_an
obj ect of dtie preedntniPweanitoRotemardyidde 28 degF SHPadi BROVRI-chPRas
a reduced di ssol ved oxygen content, and is | ess susceptible to,
oxi dat i ve aslegraidas £ort hande @t ghl yastah| eobeingdeinafi e @ PrHVLEELa
producti on net hod therefor.

alcohol layer is reduced by the desiccating agent

provided outside the container, so that the gas barrier
property of the polyvinyl alcohol layer can be
maintained. However, no consideration is given to
oxygen remaining in the infusion container after the
autocliave sterilization process. Therefore, it is
impossible to prevent the oxidative degradation of the
drug solution and the proliferation of the aerobic
bacteria which may occur due to the oxygen remaining
in the infusion solution container.

[0008] It is an object of the present invention to
provide a drug solution which has a reduced dissolved
oxygen content, and is less susceptible to oxidative
degradation and highly stable over time, and to provide

a production method therefor.



6 It is another object of the present invention to provide a
drug solution containing pack which is capable of maintaining the

di ssol ved oxygen content of a drug s@lution at a reduced |evel and
suppressi ng oxi dative degradation of the drug solution, and is highly
stabl e over tinme. MEANS FOR SOLVI NG THE PROBLEMS [ 00091According to
the present invention to achieve the aforenenti oned objects, there is
provided a drug solution with a reduced dissol ved oxygen content, the
drug sol ution beikgieoahaiched andeetalodd thre 2rdrs P EAMTEBARTEINES ner
formed of a plastic material having an oxygen perneability of not

| over t has-200dens/ai: @4t iai i ah @1 eaperatdpecdl wvhschal seaRBAPCt y
of 60%H within 12 hours after a steamsterilization process or a hot
wat er st egf | haahitei mrog esseand sisaivrd ao sy egdy S 1 bxg et dr0d
perneability of not higher than 100 cnB/ nR-24h.atmat a tenperature
of 25C atg@lhumiodi tar of HOURELAt hevarlugirsd| IRP DRI PekAative
subjected to the steamsterilization process or the hot water
sterilizagbgpapaaciess,ot hendrdgugos at e draviang ol 9ikseh Y EdS §2Pdén
concentration of not higher than 2 ppm when the oxygen perneability
of the pla@skirc timadeeri al reaches the steady-state level after the

steam 7 sterilization process or the hot water sterilization
process.

MEANS FOR SOLVING THE PROBLEMS

[0009] According to the present invention to achieve
the aforementioned objects, there is provided a drug
solution with a reduced dissolved oxygen content, the
drug solution being contained and sealed in a drug
solution container formed of a plastic material having
an oxygen permeability of not lower than 200
cm®/m?-24h-atm at a temperature of 25°C at a humidity of
60%RE within 12 hours after a steam sterilizatiocn
process or a hot water sterilization process gndﬁhaving
a steady-state oxygen permeability of not higher‘than
100 cm®/m?24h-atm at a temperature of 25°C at a humidity
of 60%RH, the drug solution having been subjected to
the steam sterilization process or the hot water
sterilization process, the drug solution having a
dissolved oxygen concentration of not higher than 2 ppm
when the oxygen permeability of the plastic material

reacheg the steady-state level after the steam




[ 00103The drug solution container in which the

r educed- di ssol ved- oxygen-content drug solution is contained and
sealed is fornmed of the plastic materyal having a high oxygen
perneability, i.e., an oxygen perneability of 200 cnB/nR.24h. atm or

. higher (at a tenperature of 25C at a humdity of 60%H) within 12
hours after the steamsterilization process or the hot water
sterilization process and having a | ow steady-state oxygen ]

per neabi | bty rilizataocst gathess at eroxygenper wedleid isyepi ligation
cnB/ nR2. 24h-atmor |ower (at a tenperature of 25C at a humdity of
609RH) . Thewefeaye, a process for reducing the anpbunt of oxygen

di ssolved in the drug solution and the anmount of oxygen remaining in
the drug $oloutd bn coméaimery ceml béiper farmedlioersiide Whéchr fde
solution container by utilizing the higher oxygen perneability of the
pl asti c nekdnicdd afiesotthes dy agyselnutd ont epiit dimes $81yEEEeted to
the steamsterilization process or the hot water sterilization
process bebaerte ihedoxygesepérmeds [fanymed ehetipe apl e tim egtgrial
reaches the steady-state level. By utilizing the fact that the oxygen
per meabi | htsyriafg t Aehphastdxcy gahepieadme b ¥ dAY V.0 af t er AThOBXYFEN
pernmeability of the plastic naterial reaches the 8 steady-state

| evel , anpigigieaseiinyt kef d2 8sokwdd mdxygeravonvenbighehe(dtug
solution can be suppressed.. Further, the dissolved oxygen content of
t he reducedndissatyed- oxy@safcaont eat hdmagisot wf ofi0 &&H bev el he al Aed
at a very low level for a long period of tine by reducing the

di ssol ved hexyiger Tioat etih e of tehe draeyr sbi aatden owsedfgher thRaROS
ppm after the steamsterilization process or the hot water
sterilizatdeare process ldrz diyipnelpindems § | prde iy hgdt Be Id%sol ved
oxygen content of the drug solution to not higher than 2 ppm This
prevents isheoxydatibte degrodatiomeabihd tdrug -sol utd 6k eFOD13FTHE

r educed- di ssol ved- oxygen-content drug solution according to the
present i pueitd®NpksmpEasEr ably ot dred ¢m® An®-@dli-esmmam heweAg(at
‘deoxi di zation neans after the steamsterilization process or the hot
water sterd ligmpbontpi@cess. 25°C at a humidity of 60%RH).

Therefore, a process for reducing the amount of oxygen
dissolved in the drug solution and the amount of oxygden
remaining in the drug solution container can be
performed outside the drug solution container by
utilizing the higher oxygen permeability of the plastic
material after the drug solution container is subjected
to the steam sterilization process or the hot water
sterilization process before the oxygen permeability
of the plastic material reaches the steady-state level.
By utilizing the fact that the oxygen permeability of
the plastic material is wvery low after the oxygen

permeability of the plastic material reaches the



In this case, the oxygen dissolved in the drug solution and the
oxygen remaining in the drug solution container can be renoved by the
deoxi di zati on neans outside the drug sol ution contai ner when the
plastic material of the drug solution container has a higher oxygen
perneability after the steam sterilization process or the hot water
sterilization process. Further, it is possible to change the oxygen
9 perneability of the plastic material of the drug sol utiqn container
to the steadydvt-atznteevehi|an pieyeatFagh? e $iohs of VELyGERILR o
the drug solution container by storing the drug solution cgntainer in
the envi rooneen thavd nghehdrdenxs @l uadiosn dAanke FOPPAeHEed -
r educed- di ssol ved- oxYgen-content drug solution according to the
present iRuentiean iher dfiesablye dnosXideat i &Mt peBike ofr uy™€ol uti on and
nore specifically, includes at | east one solution selected fromthe
group conségtiorgl -of i amoamedo ey deBomoal ity &oratFoattd an 4R e
cont ai ni ng saccharide solution and a |i pid-soluble vitam n contai ning
sol ution.maintained lat teheemst doat 18iveslo BRI 20k PHEN PEFHAHE T Fddte
solution according to the present invention, the am no acid
cont ai ni ngyscledioin 9r ther abl 55 ebredi PEEFeD eGSR TEHE aF nbRgciCF 19
sel ected fromthe group consisting of L-Ileucine, L-iso]eucine,
L-vaIine,sbihySRHE,tQ-nhﬂedniﬁ@@rLiﬁﬁybt%phaﬁ,aﬁiﬁﬁ%hFBﬁiﬁé?am
L-cystei ne, L-phenylal anine, L-tyrosine, L-arginine, L-histidine
L- al ani nes terprdldaeion- sardars s ogl idisndiot - Hap&r it SF i & 14mF tOn
L-glutam c acid. [0013]In the reduced-di ssol ved-oxygen-cont ent grug
process or by preliminarily reducing the dissolve

oxygen content of the drug solution to not higher than
2 ppm. This prevents the oxidative degradation of the
drug soluticon.

[0011] The reduced-dissolved-oxygen-content drug
solution according to the present invention is
preferably stored in an environment having
deoxidization means after the steam sterilization
process or the hot watex sterilization process.

Tn this case, the oxygen dissolved in the drug
solution and the oxygen remaining in the drug solution
container can be removed by the deoxidization means
outside the drug solution container when the plastic
material of the drug solution container has a higher
oxygen permeability after the steam sterilization
process or the hot water sterilization process.

Further, it is possible to change the oxygen




solution according to the present invention, the vitam n containing
saccharide solution preferably contains a saccharide, and a

wat er-soluble vitamin 10 selected fremthe group consisting of
~vitamin Bl, vitamn B2, vitamn B5, vitamn Bl2, vitamin C, folic
acid, niacin, biotin and a pantot heni c conpound. In the

r educed- di ssol ved- oxygen-content drug solution according to the
present invention, the |ipid-soluble vitam n containing solution

pref er abl yecortai 115i 8y b@asth@nplbispiics sokubkéali tafi theelf&dt®d from
the group consisting of vitamin A vitamn D. vitamin E and vitamn
K. [0014] Asartdidly &enthe myeseat tiheventeadyt e tadhs evevehe while

af orenenti oned objects, a production nmethod for a i

r educed- dpss@letad 94 YgaR raantent o fr ogygenutindre i et udes gt BE 13ttesih of
filling and sealing-a drug solution in a drug solution container
fornmed of candlaasté € v¥ptseré Al nhavhagiangoxyjenpemmeasitaiyernbt 1her
than 200 cnB/ nR. 2411. atm at a tenperature of 25C at a humdity of

60t RE1 wi bhiva kb hebes hafiiaig athkedacst edikardtdomeadeess or a hot
wat er sterilization process and having a steady-state oxygen

per meabi | iy 10f] notThe gherdddwd- 408 serif/a@- @4fFgatrm ecen hendnpeisd ur e
of 25C at a humdity of 60tRH subjecting the drug sol ution container
to a steapoihlidh zatcorPiwgess dhe poeswaterimyentiprati®n
process; and reduci ng the dissol ved oxygen concentration of the drug
sol uti on beeTardbgheant baida pponby reire idwigp ¢ heo dndd osoland orore

container in
specifically, includes at least one solution selected
from the group consiéting of an amino acid containing
solution, a vitamin containing saccharide solution and
a lipid-soluble vitamin containing solution.

Tn the reduced-dissolved-oxygen-content drug
solution according to the present invention, the amino
acid containing solution preferably contains at least
one amino acid selected from the group consisting of
L-leucine, L-isoleucine, L-valine, L-lysine,
L-threonine, L-tryptophan, L-methionine, L-cysteine,
L-phenylalanine, L-tyrosine, L-arginine, L-histidine,
L-alanine, L-proline, L-serine, L-glycine, L-aspartic
acid and L-glutamic acid.
fool13] Tn the reduced-dissolved-oxygen-content drug
solution according to the present invention, the

vitamin containing saccharide solution preferably

contains a saccharide, and a water-soluble vitamin



11 an environnent havi ng deoxi di zati on means until the oxygen
perneability of the plastic material reaches the steady-state |evel.
(0015] I'n the production nethod for the

reduced- di ssol ved- oxygen-content drug solution, the drug solution
container in which the drug solution is filled and sealed is conposed
of the plastic material having a high oxygen perneability, i.e., an
oxygen perneability of 200 cnB/nR-24h-atmor higher (at a tenperature
of 25C atg g bupldi ter-dih 6RURGromg hiond2shdrg af t e teme st Ram
sterilization process or the hot water sterilization process and

havi ng a J oMyt gasly - stiaten OXygenv peaneabBld t yitiamin Ca §pdd@yasidre
oxygen perneability of 100 cnB/nR-24h.atmor |lower (at a tenperature
of 25C aty g, hyugi digliyo ©f n 68HRL Y .pdires eheme c thenanpadt. of oxygen

di ssolved in the drug solution and the anmount of oxygen remaining in
the drug sol uti oppCcaHai peruead el ef b Lekdntdyy geduced tout si deUdhe
drug solution container by storing the drug solution container in the

envi ronnent 1 havyvhd d4wo deexigdizat tes peansmf t bnveld idrug §BEuti on
container in which the drug solution is filled and sealed is

subj ect edy § 9 hhe BN S{ekidn Zatéont piadess Doluhé cotpm@ferably
sterilization process before the oxygen perneability of the plastic
materi al ggaghes o her st gady sied e1ipyalsolidbleevitwmin t helegfigeh
permeability of the plastic material is kept higher. By utilizing the
fact thatethg Qw%@@Enﬁ@ma:ﬁyiﬁb olte vl asnio @at eribemid Jery | ow
after the oxygen perneability of the plastic material reaches the

st eady-st@t eah@vels @ndi RGreaseni R.the di ssol ved oxygen content of
the drug sol ution can be suppressed. According to the production

met hod fofghha r educeso dassel tedtnxy ger-seont cmventdosoktet PeR 1

amount of oxygen dissolved in the drug solution filled and sealed in

the drug sRkULIFQR oK Biibeled oW Pdtted topaoderytiow megdodifer a2

ppmor |ower, and naintained at the very low level. [0016]In the

i nventi verppodlcti @DsBetiedti f oxvpka-content drug solution
includes the steps of: filling and sealing a drug
solutioninzadrugsolutioncontainerformedofzaplastic
materialhavingen1oxygenpermeability<ﬁinot1owerthan
éOD cm®/m?-24h-atm at a temperature of 25°C at a humidity
of 60%RH within 12 hours after a steam sterilization
process or a hot water sterilization process and having
a steady-state oxygen permeability of not higher than
100 cm®/m?-24h-atm at a temperature of 25°C at a humidity
of 60%RH; subjecting the drug solution container to a
steam sterilization process or a hot waterxr
sterilization process; and reducing the dissolved

'oxygen concentration of the drug solution +0o not higher

than 2 ppm by storing the drug solution container in




r educed- di ssol ved- oxygen-content drug sol ution, the environment
havi ng the deoxi di zation neans is preferably an environnent encl osed
I n an outer package provided with thegideoxidization neans and havi ng
an oxygen barrier property. In this case, the oxygen
di ssolved in the drug solution filled and sealed in the drug solution
contai ner and the oxygen remaining in the drug solution container can
be nore efficiently renoved by the deoxidizati on means outside the
drug sol ubinormentahnent [HWOEITHhEn delecidieatiive proguet ot et H38 for
the 13 reduced-di ssol ved-oxygen-content drug solution, the
deoxi di zabikgrydregrarnsapl fievabltythn Dkygsn csvatenjerl reaches the
According to the present invention to achieve the aforenenti oned
obj ects, @tddtyy setutieorLecomt ai ni ng pack with a reduced di ssol ved
oxygen content includes a drug solution container fornmed of a plastic
mat eri al hawiw] an pxyger perodabithiicny mfthof KEewert®fan 200
reduced-dissolved-oxygen~content drug solution, the
drug solution container in which the drug solution is
filled and sealed is composed of the plastic material
having a high oxygen permeability, i.e., an oxygen
permeability of 200 cm’/m?24h-atm or highexr (at a
temperature of 25°C at a humidity of 60%RH) within 12
hours after the steam sterilization process or the hot
water sterilization process and having a low
steady-state oxygen permeability, 1.e., a steady-state
oxygen permeability of 100 cm’/m®-24h-atm or lower (at
a temperature of 25°C at a humidity of 60%RH) .
Therefore, the amount of oxygen dissolved in the drug
solution and the amount of oxygen remaining in the drug
solution container can be efficiently reduced cutside
the drug solution container by storing the drug solution
container in the environment having the deoxidization
means after the drug sclution container in which the
drug solution is filled and sealed is subjected to the
steam sterilization process or the hot water

sterilization process before the oxygen permeability

mftheplasticmaterialreachesthesteady—statelevel,



cnB/ n2. 24h. atm at a tenperature of 25C at a humdity of 60%H within
12 hours after a steamsterilization process or a hot water
sterilization process and having a stzady-state oxygen perneability
of not higher than 100 cnB/ nR.24h-atm at a tenperature of 25C at a
~hum dity of 60%H, and a drug solution contained and sealed in the
drug solution container. The drug solution contained and sealed in
the drug sol ution container has been subjected to the steam
sterilizatjon ppacassH¥ bheghol pweteeabtdnity zaf i bhepmdeesticand to
a deoxi di zati on process for reducing the dissolved oxygen

concent r gid 08 0k 1t he drdigt saliythican. t oByot thilghmekn g hahe2 S wieAtt he
oxygen perneability of the plastic material reaches the steady-state
| evel af tigge they §é£a5e shekiblilzat ¥ anf phecedasoric eahoripdt éf Very
sterilization process. [0018]In the reduced-dissol ved-oxygen-cont ent
drug sol uidpPnaeeRtaidtiddoRgglen therdeayisdluy ioh thet dieftits4 in
whi ch the drug solution is contained and sealed is forned of the

pl astic mtesiakihaddghashicgh oxkdygedypermeabilével i ad 1RATBRFEen
pernmeability of 200 cnB/nR-24h-atm or higher (at a tenperature of 25C
at a hum gitynef 64 vedi biyyd? bontendf tef the diramgmsolution
sterilization process or the hot water sterilization process and
havi ng a oW & eadypsbake dXygeacpetimapitd thhe preduatipaalpricst e
oxygen perneability of 100 cnB/nR.24h.atmor |lower (at a tenperature
of 25C atf@rhue didan ©f 6% 1 Ther okomgen ac prbeadsdfyg Feducig 1t he
amount of oxygen dissolved in the drug solution and the anmount of
oXygen repRbNEAGUNL tHe Bkyd ol a1 ben low ai metheartbjed p&PRG T

out side the drug solution container by utilizing the higher oxygen
per meabi | i y1@fa tdigs pbastied mat ethal dafuersehetdogy sorteiser 1S
container is subjected to the steamsterilization process or the hot
wat er st epbhiuzald ab pf acesg befolevelle dxygen pepPBabE| Loyedt . taRd
plastic material reaches the steady-state level. By utilizing the
fact thatphhe teakgen aermeabivety dafowt Heepedstic material is very | ow
after the oxygen perneability of the plastic material reaches the
steady-stgbeﬂgﬁmﬂ,I@nthmninwentmveh@nﬁésgtéew(ﬂ@@&ﬁdc&QQHﬁh%f
the drug solution can be suppressed. Further, the dissolved ongen
cont ent of etk &t Ui SBbutical- ok yolea -dramt spkudizgyg solution, e

environment having the deoxidization means is
preferably an environment enclosed in an outer package
provided with the deoxidization‘means and having an
oxygen barrier property.

In this case, the oxygen dissolved in the drug
gsolution filled and sealed in the drug solution
container and the oxygen remaining in the drug solution
container can be more efficiently removed by the
deoxidization means outside the drug solution

container.

00171 In the inventive production method for the



15 contai ning pack can be maintained at a very low |l evel for a |ong
period of tinme by reducing the dissol ved oxygen content of the drug
solution of the drug solution contaimig pack to not higher than 2
ppm after the steam sterilization process or the hot water
sterilization process or by prelimnarily reducing the dissolved
oxygen content of the drug solution to be contained in the drug

sol ution container to not higher than 2 ppm This prevents the

oxi dat i ve st addt dos soflvhé - dryy et Goh 680 T GUI9Y FRE UThht i TRe

r educed- di ssol ved- oxygen-content drug solution containing pack is

pr ef er abl yiesdzoi @tlziar iam emaz 9rhe M ¢EsTAD ldedki dRTSEGOF GFEHRIGFt er
the steamsterilization process or the hot water sterilization
process. Atpotdiiisn ¢ dset heher og¢géni oy 5614 tiona ehé egrufhe
solution and the oxygen remaining in the drug sol ution containing
pack can kefaeenmeediloynddedsoxt di zadirow Fednt ook it 2heiggugack
sol ution containing pack when the plastic material of the drug

sol uti on contlaiznerdese@ dighed vexd gery grer msabi ¢ Eyiaeladashe d¥Edm
sterilization process or the hot water sterilization process.
Further, igolistposstbheainehafigenedeotx§gehapeieadiiqty2orhenany
plastic material of the drug solution container to the steady-state
| evel whilan d6ypeevardimgabitlrivs onf ofodxygesreFntdadthe? ¥ ug sol ution
cont ai ni ng pack by storing the drug solution containing pack in the
envi r onnerdmYyavi- nght dremdetxiadt zapieors teaase £ [ 9920)a h ¢ Heumidity of

r educed- di ssol ved- oxygen-content drug . ]
60%RH within 12 hours after a steam sterilization

process or a hot water sterilization process and having
a steady-state oxygen permeability of not higher than
100 cm®/m*24h-atm at a temperature of 25°C at a humidity
of 60%RH, and a drug solution contained and sealed in
the drug solution container. The drug soclution
contained and sealed in the drug solution container has
been subjected to the steam gsterilization process oI
the hot water sterilization process, and to a
deoxidization process for reducing the dissolved oxygen
concentration of the drug solution to not higher than
2 ppm when the oxygen permeability of the plastic
material reaches the steady-state level after the steam
sterilization process or the hot water sterilization
process.

[0018] In the reduced-dissolved-oxygen-content drug

solution containing pack, the drug solution container



sol ution containing pack according to the present invention, the drug
solution is preferably an oxidation-prone drug solution and, nore
specifically, includes at |east one ol ution selected fromthe group
consisting of an am no acid containing solution, a vitam n containing
saccharide solution and a |lipid-soluble vitam n containing solution.
In the reduced-di ssol ved- oxygen-content drug sol ution containing pack
according to the present invention, the drug sol ution container

pr ef er ablyh ivicl yHesha @lurdgls 4 yuoh ocontsaiamrt pbredoas§ sHated +Fom
each other by a renovable partition. An am no acid containing

sol uti on 4 $rkeat aicnathéd npdae tdfc twet epnbdi eV iodt Romd ITaFRISR
saccharide solution is contained i'n another one of the container
portions.pd MR2AbLN ithe, reduced-zdi ssxyyed- @eyyepabdatidit UF ug®8ol uti on
cont ai ni ng pack according to the present invention, the drug sol ution
cont ai neryp¥ gherabl yeinekudasse Pl paal bt y eofp ecomt @ aep £pd6L Copd @

i solated fromeach other by a renovable partition, and one of the
cont ai nernPRL §ieRs dB o srED|, bagtpioviidehdwransfier e oRéSE™ t he

contai ner portions. In this case, a lipid-soluble vitanin
cont ai ni ngr &8k Utizet Dén aptaiceanl si onhies hprtefea bbky s¢@ii el haa ™ he
smal | bag. Alternatively, the snmall bag may be partitioned into two
conpart Scelsl igid-sakuble ailani ateatni AEAGESHARION s
contained in one of the two conpartnents, and a mcronutrient netal
el ement dsegmealbutliony | si cont ai rede & @yt ke adthox XA AYFRALL 1G022] | n
t he reduced-di ssol ved- oxygen-cont ent drug .
of 100 cm®/m?24h-atm or lower {at a temperature of 25°C
at a humidify of 60%RH). Therefore, a process for
reducing the amount of oxygen dissolved in the drug
solution and the amount of oxygen remaining in the drug
solution container can be performed outside the drug
solution container by utilizing the higher oxygen
permeability of the plastic material after the drug
solution container is subjected to the steam
sterilization process or the hot water sterilization
process before the oxygen permeability of the plastic
material reaches the steady-state level. By utilizing
the fact that the oxygen permeability of the plastic
material is very low after the oxygen permeability of
the plastic material reaches the steady-state level,
an increase in the dissolved oxygen content of the drug

solution can be suppressed. Further, the dissolved

oxygen content of the drug solution of the drug solution




sol ution containing pack according to the present invention, the

am no acid containing solution preferably contains at |east one am no
acid selected fromthe group consistiygg of L-Ieucine, L-isoleucine,
L-valine, L-lysine, L-threonine, L-tryptophan, L-nethionine,
L-cystei ne, L-phenylal anine, L-tyrosine, L-arginine, L-histidine,

L-al anine, L-proline, L-serine, L-glycine, L-aspartic acid and
L-glutam c acid. The vitam n containing saccharide sol ution

pref erabl y,6@ntial Nsg ap sagcCham des meathakihesdstatore wearer 18yl Ve 1
vitam n selected fromthe group consisting of vitamn Bi, vitam n By,
vitam n 86,:Vigt andy BidriWd adt Nt Emef Ay cradirding ath, dappsdly ethd a
pant ot heni ¢ conpound. The |ipid-soluble vitam n containing solution
18 pref er ghl Y G0BLRItEn Blo# @ast dene bbflivd:isoh Whi ¢hei favic s gdivdch T
fromthe group consisting of vitamn A vitamn D, vitamn E and

vitamn Kogntainind®afkCEOME £ irenihaet chael 2mam adrigyr sdluts tem
preferably contains at |east one elenent selected fromthe group

consi st i ng+Qfr i 1 OPa t FBRIPESCe sEl BE, itoppeot weltenn unt eRBLFFTHPR

cobalt and chromium [0023]In the reduced-di ssol ved-oxygen-cont ent

drug process or by preliminarily reducing the dissolved
oxygen content of the drug solution to be contained in
the drug solution container to not higher than 2 ppm.
This prevents the oxidative degradation of the drug
sclution.
[0019] Theinventivereduced-dissolved-oxygen-content
drug solution containing pack is preferably stored in
an environment having deoxidization means after the
steam sterilization process or the hot water
sterilization process.

In this case, the oxygen dissolved in the drug
solution and the oxygen remaining in the drug solution
containing pack can be removed by the deoxidization
means outside the drug solution containing pack when
the plastic material of the drug gsolution container has
a higher oxygen permeability after the steam
sterilization process or the hot water sterilization
process. Further, it is possible to change the oxygen
permeability of the plastic material of the drug

solution container to the steady-state level while



sol ution containing pack according to the present invention, the
plurality of container portions isolated fromeach other by the
renovabl e partition preferably incluyges two container portions

di sposed i n opposed relation on opposite sides of the renovable
partition, and a small bag di sposed in one of the two contai ner
portions. The small bag is further partitioned into two conpartnents.
An ami no acid containing solution which contains at |east one am no
acid selgyéygﬁfgﬂbthgtgmmgb@O@sisky@@nﬁiﬂrdeuménéyug-ﬁ§éwik9%e,
L-valine, L-lysine, L-threonine, L-tryptophan, L-nethionine,

L- cyst ei Rgp, g Phepy! ghari B¢, s totyhastne, dituargd hihéon chnddEidled

L-al anine, L-proline, L-serine, L-glycine, L-aspartic acid and

L- gl ut ami G, ACi;¢ ik COALAIRAh At thevong thatds ort dparttion MHfP -
vitam n contai ning saccharide solution which contains a saccharide
and at | qagi, @e Wehetnsokuhe okt @ik Bo 1¥@ deleryed -foor e hE §F BEp
consisting of vitamn Bl, vitamn B2, vitamn B6, vitam n Bl2,
vitamn %Oiﬁ%igna@dﬁté&ﬁﬁh@,ﬂﬁdﬁi@c&bd&iﬂﬁﬂﬁ@thé#i@Rﬁﬁﬁ%ﬁnd is
contained in the other container portion. A lipid-soluble vitamn
cont ai ni ng, $oh ¥t ban WH&haeaat aigsutioheast pmefeérpbdysdiiubl e vitanin
sel ected fromthe group consisting of vitamn A vitamn D, vitamn E
and Vit angp a ks oeQY P Medi tigone 1aft idie andpanemenssestifhealhil|
bag, and a mcronutrient netal elenment drug solution which contains
at | east gne;gkerent selzect ethd ramtheogr eepecursd Sixeg bhej gBAUP
manganese, zinc, copper, selenium nolybdenum cobalt and chromumis
cont ai ned; 4 Qs t B¢ i9ides £ canpaidirest aof.dt ke rsrml hibag sJ0ORAPER Fhis
case, a solution mxture obtained by m xing the solutions contained
in the twp; £ORLAI RN PAL LEARS swdchhe iwo oohphdememsd paef er abl y
contains 0.4 to 20.0 g/L of L-leucine, 0.2 to 14.0 g/L of

L-i sol eucj g aQeb b 16. Qidamiol bovialdineing. 2ofutifm- g/ L of
L-lysine, 0.1 to 8.0 g/L of L-threonine, 0.04 to 3.0 g/L of
L-tryptophan, 0.k 61 Orghucafd Ld rethilom diegx9ged AP Pt @1 §/ BT
L-cysteine, 0.2 to 12.0 g/L of L-phenylalanine, 0.01 toe 2 g/L of
L-tyrosi ngs10+2 dip dén0aghlinf haakgiatiaerddng e 8:1vegpEesient
L-histidine, 0.2 to 14.0 g/L of L-alanine, 0.1 to 10.0 g/L of

L-prol i ne; nQektin®, Orgkl dfud - soliute 0. donbaid@r R DeFrr ALY
L-glycine, 0.01 to 4.0 g/L of L-aspartic acid, 0 to 6.0 g/L of

L- gl ut ami £,a6i@e 20t 180 10 ty 0b £glawons®in 460 Py B500S| Yo lgted
vitamin A, 05 to 10.0 pg/L of cholecalciferol as vitamn D, 1.0 to
20. 0 ny/ Legfnt 50RNSE AL gt Atremsv @blampar ELtd.ol + 0 ANERYPL HF1d
phyt onadi one as vitamn K, 0.4 to 30.0 ng/L of thiam ne hydrochl oride
as vitam goSltaihfnieHL@tiphliefcontained in one of the container

portions, and a saccharide solution is contained in

anocther one of the container portions.

[c021] In the reduced-dissolved-oxygen~-content drug

solution containing pack according to the present

invention, the drug solution container preferably

includes a plurality of container portions isolated

from each other by a removable partition, and one of

thecontainerportionsiseasmallbagprovidedjj1another



riboflavin as vitamn B2, 0.5 to 8.0 ng/L of pyridoxine hydrochloride
as vitamn B6, 0.5 to 50.0 Pg/L of cyanocobalamn as vitamn B12. 5.0
to 80.0 ng/L of nicotinamde as a niggtinic conpound, 1.5 to 35.0
ng/ L of pantothenic acid as a pantothenic conpound, 50 to 800 pg/L of
folic acid, 12 to 200 ng/L of ascorbic acid as vitamn C, 5 to 120
pg/L of biotin, 10 to 160 nEg/L of sodiumions, 1 to 40 nEq/L of
magnesiumions, 5 to 80 nEg/L of potassiumions, 1 to 40 nEg/L of

cal ci um i s, o¥0 Hive 166nndg/reof pokitdoinde- ions, 0 to 5 nEq/L of
iodide ions, and 1 to 40 mmol /L of phosphate ions. EFFECTS OF THE

| NVENTI ON [ 00251 Aac ahdisngatse .t hel ppédesto livvkatvbieni heC oP § &M
oxygen content of the reduced-dissol ved-oxygen-content drug sol ution
can be maislaitiech air saaveay kowlssvat . iFherefer@biy¥ ¢enHeddivd o
suppress the oxidative degradation of the 21 drug solution and keep
the drug spkuUtsiseiL highby stabierpegdivtelyme. the smallhbapgr fRkthon
met hod for the reduced-di ssol ved-oxygen-content drug solution .

accor di ngphe ttie qpiedean tnvent | comperntinen&tf.i cifent1pi 8dFOL B B
the drug solution having a dissol ved oxygen content which is reduced
to a veryvhewmiayelombdi ming sicledt aont he gepyaiagd eévelordrod g
period of time. This nmakes it possible to suppress the oxidative

degr adat i @woofcdmeadt ngnsed Ut ana i Inicdr anytsdgndd Tatefe rment
solution container for a long period of time and to maintain the drug
sol uti on Birghy s stabienoder contained in the other compartment.

[o022] in the reduced-dissolved-oxygen-content drug
solution containing pack according to the present
invention, the amino acid containing solution
preférably contains at least one amino acid selected
from the group consisting of L-leucine, L-isoleucine,
L-valine, L-lysine, L-threonine, L-tryptophan,
Lfmethionine, L-cysteine, L-phenylialanine, L-tyrosine,
L-arginine, L-histidine, L-alanine, L-proline,
L-serine, L-glycine, L-aspartic acid and L-glutamic
acid.

The vitamin containing saccharide soluiion
preferably contains a saccharide, and at least one
water-soluble vitamin selected from the group
consistingcﬁfvitaminBl,vitaminBz,vitaminBe,vitamin
B;,, vitamin ¢, folic acid, niacin, biotin and a
pantothenic compound.

The lipid-soluble vitamin containing solution



time. [0026] 1 n the reduced-di ssol ved- oxygen-content drug sol ution
cont ai ni ng pack according to the present invention, the dissolved
oxygen content of the drug solution X&n be nmaintained at a very | ow

| evel . Therefore, the drug solution containing pack is capabl e of
suppressing the oxidative degradation of the drug solution for a | ong

period of time, and is highly stable over tinme. BRI EF DESCRI PTI ON OF
THE DRAW NGS [0027] Fig. 1 is a schematic sectional .view il]Justrating

an exenplmref ptabiivc oomtaring ab 1ras DORepHREE £ Worfatt oA of a
drug solution container. ) ) . .
selected from the group consisting of vitamin A, vitamin

D, vitamin E and vitamin K.

The micronutrient metal element drug solution
preferably contains at least one element selected from
the group consisting of iron, manganese, zinc, copper,
selenium, molybdenum, cobalt and chromium.

[0023] In the reduced-dissolved-oxygen-content drug
solution containing pack according to the present
invention,thepluralityofcxmrainerportionsisolated
from each other by the removable partition preferably
includes two container portions disposed in opposed
relation on opposite sides of the removable partition,
and a small bag disposed in one of the two container
portions. The small bag is further partitioned into
two compartments. An amino acid containing solution
which contains at least one amino acid selected from
the group consisting of I.-leucine, L-isoleucine,
L-valine, L-lysine, L-threonine, L-tryptophan,
L-methionine, L-cysteine, L-phenylalanine, L~tyrosine,
L-arginine, L-histidine, L-alanine, L-proline,
L,-serine, L-glycine, L-aspartic acid and L-glutamic
acid is contained in the one container portion, and a
_vitamin containing saccharide solution which contains

a saccharide and at least one water-soluble wvitamin



Fig. 2 is a schematic sectional view illustrating another exenplary
plastic material to be enployed for formation of a drug sol ution

cont ai ner. Fig. 3 is a schepggtic sectional viewillustrating
further another exenplary plastic naterial to be enployed for
formation of a drug solution container. Fig. 4 is a front view

Il lustrating an exenpl ary drug sol ution contai ner. Fig. 5is
a front viewillustrating another exenplary drug solution container.

DESCRI PTI G 9F +REFERENRE + SHARAGHERSCPOG28] £ 10y  DEUY ISt Bi oA -
contai ner, 12: Container portion, 15: Drug solution container, 18:

Rerovabl ey pakkiitd 89, (Mégddh ynseal ed tparin 8a) , viid:amingt. ol Aeia .
portion, 20: Second container portion, 21: Small bag, 22: Renovable
partitiong\Méakl ypaeal g fediphedst opoeniienkompuRdnbsapPBtgdmati on
(Weakly seal ed portion), 25: Conpartment, 26: Conpartnent EMBODI MENTS
OF THE | NVENTH@N 4 0028] 8 nitvené kveodritigptsol udi 3ApAid hs alidditced
vitamin containing solution which contains at least one
lipid-soluble vitamin gelected from the group
consisting of vitamin A, vitaminD, vitamin E and vitamin
K is contained in one of the compartments of the small
bag, and a micronutrient metal element drug solution
which contains at least one element selected from the
group consisting of iron. manganese, zinc, copper,
selenium, molybdenum, cobalt and chromium is contained
in the other compartment of fthe small bag.
[D024] In this case, a solution mixtuxe obtained by
‘mixing the sclutions contained in the two container
portions and the two cbmpartments preferably contains
0.4 to 20.0 g/L of L-leucine, 0.2 to 14.0 g/L of
L-isoleucine, 0.1 to 16.0 g/%L of L-valine, 0.2 to 14.0
g/L of L-lysine, 0.1 to 8.0 g/ of L-threonine, 0.04
.to 3.0 g/L of L-tryptophan, 0.1 to 8.0 g/L of
L-methionine, ’0 .01 to 2.0 g/L of L-cysteine, 0.2 to 12.0
g/L of L-phenylalanine, 0.01 to 2 g/L of L-tyrosine,
0.2 to 14.0 g/L of L-arginine, 0.1 to 8.0 g/L of

L-histidine, 0.2 to 14.0 g/L of T.-alanine, 0.1 to 10.0

g/L of L-proline, 0.1 to 6.0 g/L of L-serine, 0.1 tTo



di ssol ved oxygen content is characterized in that the drug solution
is contained and sealed in a drug solution 23 container forned of a
plastic material having an oxygen pegnmeability of not |ower than 200
cnB/ nm2-241Vatm at a tenperature of 25C at a humidity of 60%H within
12 hours after a steamsterilization process or a hot water
sterilization process and having a steady-state oxygen perneability
of not higher than 100 cnB/nR. 24h.atm at a tenperature of 25C at a
humi di ty; ef ¢6Q%7H o # hat gtike: 1dialg sobat itan has béeén oSt} eesBETTd % he
steam sterilization process or the hot water sterilization process,

and that 4Lk drouge $0k Ubi @y thast ar.digasalarete oxggén ddhcent BALT & Tof
not hi gher than 2 ppm when the oxygen perneability of the plastic

naterialo%e$§@g5§$g 56 @agy- 6bave tievelo afvieranhs 8t e8mSsité 19 Zht i on
process or the hot water sterilization process. [0030] Any of various

types of ,drug 030l 006a MY fae- coNtAivedamnd bealled &9 e & Mfltive
r educed- di ssol ved- oxygen-content drug solution in the drug solution

cont ai neppakbicd+y1, adediaige s utivantonEai Ai-i2g tan dedsimy/L of
oxi di zabl e drug "(oxi dati on-prone drug) is preferred. The drug

sol uti on gonifH A€T oWhi 5B ¢eRkAINEKNe.4 to 30.0 mg/L of thiamine
reduced-gissolved-oxygen-content drug solution is capabl e of

preventi Rg d ¥ dnsboR aef Lxygenaiier an {0 ofn the bot shdél: Pherefore,

even if the drug solution contains the oxidation-Prone drug, the drug

SO|Uti0nrf¥%flavin as vitamin B, 0.5 to 8.0 mg/L of pyridoxine
hydrochloride as vitamin B¢, 0.5 to 50.0 ng/L of
cyanocobalamin as vitamin Bis, S.O.to 80.0 mg/L of
nicotinamide as a nicotinic compound, 1.5 to 35.0 mg/L
of pantothenic acid as a pantothenic compound, 50 to
800 png/L of folic acid, 12 to 200 mg/L of ascorbic acid
as vitamin C, 5 to 120 pg/L of biotin, 10 to 160 mEg/L
of sodium ions, 1 to 490 mEg/L of magnesium ions, 5 to
80 mEg/L of potassium ions, 1 to 40 mEg/L of calcium

ions, 10 to 160 mEg/L of chloride ions, 0 to 5 mEqg/L

of iodide ions, and 1 to 40 mmol/L of phosphate ions.

EFFECTS OF THE INVENTION

foo2sl According to the present invention, the
gissolved oxygen content of the
reduced-dissolved-oxygen-content drug solution can be
maintained at a very low level. Therefore, it is

possible to suppress the oxidative degradatiocn of the



contained in the drug solution container can be stably stored over
time. [0031] The oxidation-prone drug may be any of various types of
drugs contai ni ng oxi dation-prone conppnents. Exanples of the

oxi dati on- prone conponents include am no acids and vitam ns.
Exanpl es of the am no acids include so-called essential am no acids
and other amno acids, and salts, esters and N-acyl ated conpounds of
these ami no acids. Specific exanples of the am no acids include

L- | euci nearhgi $6L8YGI0IE arldt W émeshe-dysgneo L utiinedifigely stable
L-trypt ophan, L-nethionine, L-cysteine, L-phenylal anine, L-tyrosine,
L-argi ni ngyet- Akisld .di ne, L-al anine, L-proline, L-serine, L-glycine,
L-aspartic acid and L-glutam c acid. These am no aci ds maybe in the
f orm of inorgani gnacigksalits isucmashbdafgithi e hydr ochl ori de
L-cystei ne hydrochloride, L-glutam c hydrochloride, L-histidine

hydr ochl ofé dgcand did ysifre dhydrpehheciotd.eror ganhe &9 54PEs such as
L-lysine acetate and L-lysine nalate, esters such as L-tyrosine

met hyl esigkork-inRf hi®onthe metdyénestencariien nperid fHe®Efhfi &t er .
N-substituted conpounds such as N-acetyl-L-cysteine.

N-acet yl -hrbayvpicapiianc and k- atety| sbiPrtclamelagdd oipept FEESYELh as

L-tyrosyl-L-tyrosine, L-alanYl-L-tyrosine, 25
oxygen content which ig reduced to a very low level and
maintained at the very low level for a long period of
+ime. This makes it possible to suppress the oxidative
degradation of the drug solution filled and sealed in
the drug solution container for a long period of time
and to maintain the drug solution highly stable over
time.
[0026] In the reduced-dissolved-oxygen-content drug
solution containing pack according to the present
invention, the dissclved oXygen content of the drug
solution can be maintained at a very low level.
Therefore, the drug solution containing pack is capable
of suppressing the oxidative degradation of the drug

solution for a long period of time, and is highly stable

over time.

BRIEF DESCRIPTION OF THE DRAWINGS
[06027]1 Fig. 1 is a schematic sectional view

illusirating an exemplary plastic material to be



L-argi nYl -L-t Yrosi neandL-tyrosyl -L-argi nine. These am no acids may be
contained either alone or in conbination in the drug sol ution.

[0032] The vitam n nay be any of varpeus types of vitam ns. Specific
exanples of the vitam ns include |ipid-soluble vitam ns such as
vitamin A vitamin D, vitamn E and vitamn K, and water- sol uble
vitam ns such as vitamn El, vitamn B2, vitamn B6, vitam n B12
vitamn C folic acid, niacin (nicotinic conpounds), biotin (vitamn
H and papbathed creenpeititst i §H033] aExrmpd es odfa i qmng AR A2EAE Ude
retinol, retinal, retinoic acid, and esters of retinol (e.g., retinol
palmitate and reiigolz agei aslct)emarbog et thnedt v hel phl AP Eacd 473
preferred. Exanples of vitamn D include vitamn D, vitam n, D2
(ergocal gihfcanl ) @Rdmpilt=ant b Dss ¢ thohedawid brod ) beafBPACMSE % ns
(hydroxyl derivatives) of these conmpounds, anong which

chol ecal ¢ife10t 1 b8 preferdedg Bvanpliesn ofowitiefier E i ncl ude
a-tocopherol . B-tocopherol, y-tocopherol, d-tocopherol, .
a-tocotrienol, BrigcosRiseAGchymaototséendonaidvaerotdiiisdicttIafd
esters of these conmpounds (e.g., acetates and succinates of these
conpounds), - BABAJ aWaitate + ceRphercirvcplass s KR besirdd. t ExXBfipl es of
vitamn K include vitam n Kl (phylloquinone or phytonadi one %ﬁeneri C
nane)), gt Ped( 20266 ¢ FRARGUINONR)a aftugi tsrd Bt K31 Forfe? DHBT
among whi ch phytonadione is preferred. [0034] Exanples of vitamn Bl
i nclude thiamneragd ¢ is a front view illustrating an exemplary

drug solution container.

Fig. 5 is a fromnt view illustrating another

exemplary drug solution container.

DESCRIPTION OF REFERENCE CHARACTERS

[60z28] 10: Drug soclution container, 12: Contalner
portion, 15: Drug solution containerxr, 18: Removable
partition (Weakly sealed portion), 19: First container
portion, 20: Second container portion, 21l: Small bag,
22: Removable partition {(Weakly sealed peripheral
portion), 24: Removable partition {Weakly sealed

portiomn}, 25: Compartment, 26: Compartment

EMBODIMENTS OF THE INVENTION
[0029] An inventive drug solution with a reduced
dissolved oxygen content is characterized in that the

drug scolution is contained and sealed in a drug seolution



t hi am ne derivatives (e.g., thiam ne hydrochloride, prosultiamne and
oct ot hi am ne), anong which thiam ne hydrochloride is preferred.
Exanpl es of vitamn B2 include ribofgavin, riboflavin phosphate
(phosphoric ester of riboflavin) and its sodiumsalt, flavin

nmononucl eotide and flavin adeni ne di nucl eoti de, anong which

ri bofl avin phosphate is preferred. Exanples of vitam n B6 include
pyridoxal , pyridoxine, pyridoxam ne and pyri doxi ne hydrochl ori de,
anong Whi Shn PyhiindaXisiatydrae bl pliade: i mpricd ek addhaA@ngxanpPEYGEH
vitam n B12 is cyanocobal am n. Exanples of vitam n C include ascorbic

acid and %ggingrgbqslcpwag@, ndTONGL W Chhasic @rdl comtin’ R4 hpasfesited
Exanpl es niacin i1nclude nicotinic acid and nicot,inam de. Exanpl es

of the paﬁ&ﬁ%@%&f@”@@&@d nol uflenpantaatihendt AORBH avtbhénurhZsal t
of pantothenlc acid and pant henol obtained by reduction of

pant ot henj, g ,a6i ¢ +aF0AG Wbhfhs paptiidnocl t i snpedeesedor Bx &R #& t6TT
vitamn P include flavonoids. [0035] The af orenenti oned vitam ns nmay

be cont ai ged8ittihes+ abangrokeist aerbihnration 4 rsitdrdyir 8§ads GHYHED The
wat er -sol ubl e vitam ns may be used either alone or 27 in conbination

to be bl egg‘fﬁe"gﬁﬂf‘@yaﬁknﬁoﬁch@mai:]ﬁ]hﬁgldmug:m?dkrﬁt:t@h'ammaat a

saccharide contai ning drug sol ution.
temperature of 25°C at a humidity of 60%RH, that the drug
solution has been subjected to the steam sterilization
process or the hot water sterilization process, and that
the drug solution has a dissolved oxygen concentration
of not higher than 2 ppm when the oxygen permeability
of the plastic material reaches the steady-state level
after the steam sterilization process OL the hot water
sterilization process.
[0030] Any of various types of drug solutions may be
contained and sealed as the inventive
reduced-dissolved-oxygen-content drug solution in the
drug solution container. Particularly, a drug
solution containing an easily oxidizable drug
{(oxidation-prone drug) is preferred. The drug
solution container which contains the
reduced-dissolved-oxygen-content drug solution is
capable of preventing intrusion of oxygen therein from
the outside. Therefore, even if the drug solution

contains the oxidation-prone drud, the drug solution



Speci fic exanples of the drug solution containing the oxidation-prone
drug include an am no acid containing solution, a saccharide sol ution
whi ch contains vitam ns (vitam n copfiai ni ng sacchari de sol ution), and
a lipid-soluble vitam n containing solution. [0036] The am no acid
contai ning solution may be a drug solution which contains the

af orenenti oned exenpl ary am no acids either alone or in conbination.
The am no acid containing solution nmay further contain, for exggple,
an el ect f,glyta A 8 Wat erasabubbeutiicaricoerds? opeFofidh BEnpbAEntss.
Exanpl es of the water-soluble vitamn to be contained in the am no

aci d con%agqgﬂg SPLHt kafmd .ncl ude the aforementi oned exenpl ary
wat er - sol ubl e vitam ns, anong which nicotinam de and folic acid are

preferredqghhiepe Wik 8ros08 ublienvigaohasimey way dohtdhed &PrHE 4l one
or in conbination in the am no acid containing solution. These

wator sokyble Wi afiigs cepnsbahlyngaexi 3o tALH RAen AnF ABPAAER TS -

[ 0037] Exanpl es of the electrolyte to be contained in the anmino acid

Containi@%éﬁﬂiggoﬂfimﬂéﬂhxidation-prone components include
amino acids and vitamins.

Examples of the amino acids include so-called
essential amino acids and other amino acids. and salts,
esters and N-acylated compounds of these amino acids.
Specific examples of the amino acids include L-leucine,
IL.-isoleucine, L-valine, I.-lysine, L-threonine,
L-tryptophan, L-methionine, L-cysteine,
L-phenylalanine, L-tyrosine, L-arginine, L-histidine,
I.-alanine, L-proline, L.-serine, L-glycine, L,-aspartic
aciﬁ and L-glutamic acid. These amino acids may be in
the form of inorganic acid salts such as L-arginine
hydrochloride, L-cysteine hydrochloride, L-glutamic
hydrochloride. L-histidine hydrochloride and L-lysine
hydrochloride, organic acid salts such as L-lysine
acetate and L-lysine malate, esters such as L-tyrosine
methyl estex, L-methionine methyl ester and
L-methionine ethyl ester, N-substituted compounds such
as N-acetyl-L-cysteine, N-acetyl-L-tryptophan and
N-acetyl-L-proline, and dipeptides such as

L-tyrosyl-L-tyrosine, L-alanyl-L-tyrosine,




28 water-soluble salts that supply ions such as sodiumions (Na).
magnesi umions (ng2+) potassiumions (le), calciumions (Ca2+),
chloride ions (Cl-), iodide ions (l—)s phosphate ions (nore
specifically, hydrogen phosphate ions (HPO42-), or di hydrogen
phosphate ions (H2P0O1 ) ) and gl ycerophosphate ions (C2H2022022-).
These el ectrolytes can stably coexist with the am no acid.

[ 0038] Exanpl es of a water-soluble salt as a sodiumion supply source
i ncl ude $Qdium gphoki-de;rsodhenanadt-dterosygdi-dmafg+ates so hfge

| act at e, sodium di hydrogen phosphate, disodi um hydrogen phosphat e,
sodi um glyee] SPhespRaes Bndes edinta sné d acé t Bmanpl eseofory 11

wat er-sol ubl e salt as a nmagnesi umion supply source include nmagnesium

sul fate, JIRgNeskHILehOf | eReand umoNesubfoacet at e, anong whi ch
magnesium sulfate is preferred. Exanples of a water-soluble salt as a

pot assi UMd @4k $UPPk¥eS A €£mil ACkade ot assi oh chABEPEE, HIRASsPEm
i odi de, potassium acetate, potassiumcitrate, potassium di hydroggn

phosphat €,; diRohassi Wpdydrager phosphat of potassigamins inclu
gl ycer ophosphat e, potassium sulfate and potassium | actate, anon

" whi ch potass] §0saaeifte I8 tpmafes redehEranptiesanina Pnatert 381 BbPe
salt as a. calciumion supply source include cal cium chloride,

cal ci um g} Uconahes Gad A panto} hermate £ ecal £o Lwb 129V i AeMdae NG D

cal cium acetate, anong which calciumchloride is preferred.
as vitamin B, vitamin B, vitamin B, vitamin Bia.
vitamin C, folic acid, niacin (nicotinic compounds}),
biotin (vitamin H) and pantothenic compounds.
[o033] ExamplescﬁfvitmmnlAincluderetinol,retinal,
retinoic acid, and esters of retinol (e.g., retinol
palmitate and retinol acetate}, among which retinol
palmitate is preferred. Examples of vitamin D include
vitamin D., vitamin D {ergocalcifercl) and vitamin Da
(cholecalciferol), and active Forms (hydroxyl
derivatives) of these compounds, among which
cholecalciferol is preferred. Examples of vitamin E
include a-tocopherol, B-tocopherol, y-tocopherol,
d-tocopherol, a-tocotrienol, B-tocotrienol,
y-tocotrienol and d-tocotrienol, and esters of these
compounds (e.g.. acetates and succinates of these
compounds),amongwhichtocopherolacetateis;meferred.

Examples of vitamin K include vitamin K; (phylloguinone

or phytonadione (generic name}), vitamin X



[ 0039] Exanpl es of a water-soluble salt as a chloride ion supply
source include sodium chloride, potassiumchloride and cal ci um

chl oride, anong which calciumchlorzge is preferred. Exanples of a
wat er -sol ubl e salt as an iodide ion supply source include sodium

i odi de, magnesi um i odi de, potassium i odi de and cal ci um i odi de.
Exanpl es of a water-soluble salt as a phosphate ion supply source
i ncl ude sodi um di hydrogen phosphate, disodi um hydrogen phosgﬂat%,
magnesi upy, by deRaatt REPsahat o1 teagire sk ik hydiogen pHIsphdt €+
pot assi um di hydr ogen phosphat e, di potassi um hydrogen phosphate,

cal ci um by diegern idwsphat @mnwecakdi-um di hydrogen phosphate. Exanpl es
of a water-soluble salt as a gl ycerophosphate ion sugply sourc

e
incl ude pggizum gl yoedephesphat eripanassiBumigldiceddph e And
cal ci um gl ycerophosphate. [0040]It is not preferred that the
wat er - sok yhlag i6ad Chymiivert ions ai ai. gy .saitiandrendXEE FRLIOTIR Y
phosphate ion containing salt coexist as electrolytes in %lhe ami no
aci d ConLgiyRidi0: 58k hieoBn dberts ical aindme lonS AT pvd fRat e ifdhs Gr e
simul taneously administered, it is preferred that a nulti-chanber
cont ai nep @ dn b¥eder IO erepataieer poXengAS S s his¥d A the Ur ug
30 solution container, and at |east one of the mater-solublﬁhcaigiun1
i on cont gipkings §akk bard den narebogdlable phesipHit e i 6RPOGRH T fig
salt is contained in a container portion in which the amno. acid
cont ai ni RG 10k U EOR ibe Mbsenh) and its sodium salt, flavin

mononucleotide and flavin adenine dinucleotide, among
which riboflavin phosphate is preferred. Examples of
vitamin Bs include pyridoxal, pyridoxine, pyridoxamine
and pyridoxine hydrochloride, among which pyridoxine
hydrochloride is preferred. An example of vitamin Bia
is cyanocobalamin. Examples of vitamin C include
ascorbic acid and sodium ascorbate, among which
ascorbic acid is preferred. Examples of niacin include
nicotinic acid and nicotinamide. Examples of the
pantothenic compounds include pantothenic acid, a

caleium salt of pantothenic acid and panthenol obtained

by reduction of pantothenic acid, among”which.panthenol

is preferred. Examples of vitamin P include
flavonoids.
[0035] The aforementioned vitamins may be contained

either alone or in combination in the drug solution.

The water-soluble vitamins may be used either alone oOr



[ 0041] The am no acid containing solution may further contain, for
exanpl e, an antioxidant and a pH adjusting agent. An exanple of the
antioxi dant is sodi um hydrogen sulfiie. Exanples of the pH adjusting
agent include acids such as hydrochloric acid, acetic acid, lactic
acid, malic acid, succinic acid and citric acid, and al kalis such as
sodi um hydr oxi de and pot assi um hydroxi de. Any of these acids and

al kalis each serving as the pH adjusting agent may be blended in the
form of & yat&mb3elatlen sabt beharleoidad whdlel @kt pBEY% 39hsuppl y
source in the am no acid containing solution. [0042] The pH of the
am no acigh §0AL aiRidgi S0y Ukban ti o pr eferalfac ddpgdded FRLD251EF Y10,
nore preferably 5 to 8, for exanple, by properly using the pH

adj ustingz@ggnkolution. Wiere the amno acid containing solution is
stored in the formof a mxture with a saccharide solution, the

stability of thespedileci axhimalles t of beheetdF i er GPEHE VR ti ne.
Therefore, where the am no acid containing solution and the

sacchari deosehdhiiony Bleabgisiand ¢ansowsiey dadniscerede P pmino
preferred that a nulti-chanber container having two or nore container
portions isidsedntaichihe eoingiaci d xomearherd &Rl ehigRd " EHER
saccharide solution are separately contained in the container.
[0043] An g¥agRlie Hfvibenvinisanivi tentai Mowtaining saccharide
solution), and a lipid-soluble vitamin containing
solution.
[0036] The amino acid containing solution may bhe a
drug solution which contains the aforementioned
exemplary aminc acids either alone or in combination.
The amino acid containing solution may further contain,
for example, an electrolyte and a water-soluble vitamin
as optional components.

Examples of the water-soluble vitamin to be
contained in the amino acid containing solution include
the aforementioned exemplary water-soluble vitamins,
among which nicotinamide and folic acid are preferxed.
These water-soluble vitamins may be contained either
alone or in combination in the amino acid containing
solution. These water-soluble vitamins can stably
coexist with the amino acid.

foo37] Examples of the electrolyte to be contained in

the amino acid containing solution include



saccharide solution is a drug solution containing a saccharide and a
wat er - sol ubl e vi tam n. The saccharide to be contained in the
vitam n contai ning saccharide solutygn is not particularly |imted,
but any of saccharides conventionally used for various types of

i nfusion solutions may be used. Exanples of the saccharides include
nonosacchari des such as glucose, fructose and gal act ose,
di sacchari des such as naltose, |actose and sucrose, anong whi.ch

gl ucose j §+Rhef@Tash « Eneses sacehani meby reyn H6 e d ef PREMAGAE or
i n conmbi nation. [0044] Exanpl es of the water-soluble vitanin to be

cont ai nedylRyt g a\Gridd dimCoBA Njig’ ‘Jacchat fEE 1861 bR {EcPude the
af orenenti oned exenplary water-soluble vitam ns, which nag be s
containePaEEJyﬁ fbR8e(or?t N, cathicnatdonipnst HE 50l uti ¥R 4fhedd
wat er - sol ubl e vitam ns each stably coexist with the sacchari de

sol utiong;The ﬁ@dggﬁhg@n&@MQrmmsaech&éQE$%©ﬁ&ﬂﬁonWﬁﬁrogﬁncontain

an electrolyte as an optional conponent. ]
phosphate ions (HPO4b), or dihydrogen phosphate 1ons
(H,P04 )) and glycerophosphate ions (C3;H,0;P03%7) .
Thege electrolytes <an stably coexist with the aminc
acid.
[0038] Examples of a water-soluble salt as a sodium
ion supply source include sodium chloride, sodium
acetate, sodium citrate, sodium lactate, sodium
dihydrogen phosphate, disodium hydrogen phosphate,
sodium glycerophosphate and sodium sulfate. Examples
of a water-soluble salt as a magnesium ion supply source
include magnesium sulfate, magnesium chloride and
magnesium acetate, among which magnesium sulfate 1is
preferred. Examples of a water-soluble salt as a
potassimnionsupplysourceincludepotassiumchloride,
potassium jodide, potassiunxacetate, potassiuﬂlcitrate,
potassium dihydrogen phosphate, dipotassium hydrogen
phosphate, potassium glycerophosphate, potassium
sulfate and potassium iactate, among which potassium
acetate is preferred. Examplesofeawater~solublesalt

. . .
as a calcium ion supply source include calcium chlorid

calcium gluconate, calcium pantothenate, calcium



Exanpl es of the electrolyte to be contained in the vitam n containing
sacchari de sol ution include water-soluble salts capable of supplying
ions such as sodi umions, magnesi um4dgons, potassiumions, calcium
ions, chloride ions, iodide ions, phosphate ions, glycerophosphate
ions. These el ectrolytes may be contained either alone or in
conbination in the solution. These el ectrol ytes each stably coexi st
with the saccharide solution. [0045] Exanpl es of a water-soluble salt
as a sodi{u i 9P. SHRR! Y- SPHLER iated tslee t hesento WelebntC@ et n t he
am no aci d containing solution, anong whi ch sodi um chl ori de and

sodi um | 3Gl AL £; gke 1 gfesreerefXanpl es of a water-soluble salt as a
magnesi um i1 on supply source include those to be contained in the

am no aci &99? ai NERG Al &k i oN.a Reargt-eso biibaenasdrt 36l apteleaf£Cas a
pot assi um supply source include those to be contained in the am no
acid cmﬂ%ﬁgigg Egyng@mrcgmyﬂbyﬁmghspdtaNMQhﬂgh&@ﬁ{kQOEéﬁa%gﬁbm
i odi de an potagsiun1dihydrogen phosphate are preferred. Exanpl es of
a water - sgﬁg@&.gd%alain@scgl%@ltﬁﬁ Ueh L om igiepplamsodr wé i gt | 68éCERdse to
be contained 1n the am no acid containing solution. [00461Exanmpl es of
a wat er - sgl ypl.g 438l s asrare¥esd de ERAmpdresuphl p sBFee-FREFRIS
those to be contained in the am no acid containing solution, anmong
whi ch sodj gﬂnggg degand penasabpmychbarieeinrd usteeteddadt 1pddfift es
of a water-soluble salt as an iodide ion supply source include those
to be CO%Q%gggiiu@n tshes Bk NOp 8€iad sciami aicd e soh dt ¢ oS 1AFOAG MMt Th
potassiumiodide 1s preferred. Exanples of a water-soluble salt as a
phosphat e QR SWW! ¥e SaUkGR dckudeniosealt be corpPAREFLP theD

am no aci% coﬁtaining sol ution, anong which potassi um di hydrogen
phosphat e_js RLeferiede Expimhes el wat @thydinsden sabe s@NHe -
glycerophosgﬁate i on supply source include those to be contained in
the ani nos3¢iQGaNt @i ARG 0! phoebhate, magnesium hydrogen

phosphate, magnesium dihydrogen phosphate, potassium

dihyvdrogen phosphate, dipotassium hydrogen phosphate,
calcium hydrogen phosphate and calcium dihydrogen

phosphate. Examples of a water-soluble salt as a
glycerophosphate ion supply source include sodium
glvcerophosphate, potassium glycerophosphate and
calcium glycerophosphate.

[0040] It is not preferred that the water-soluble
calcium ion containing salt and the water-soluble

phosphate ion containing salt coexist as electrolytes

in the amino acid containing solution. Where calcium
ionsandphosphateionsaresimultaneouslyadmlnlstered,

it is preferred that a multi-chamber contalner having

two or more container portions is used as ‘the drug



[ 0047] The vitam n contai ning saccharide solution may further contain,
for exanple, a pH adjusting agent, a saccharide al cohol and gl ycerin.
Exanpl es of the pH adjusting agent i@cl ude those descri bed above. Any
of these acids and al kalis each serving as the pH adjusting agent may
be blended in the formof a water-soluble salt thereof as the

el ectrolyte ion supply source in the vitam n contai ning saccharide
sol ution. Exanpl es of the saccharide al cohol i nclude

sor bi t ol ;o xYkis bl oot hiheln, paiatani tedsictonel o&nd" ythritol. 34
[ 0048] The pH of the vitam n containing saccharide solution is

prefem%?{té@l-%ﬁ%ﬁé 2al@ ifum Moe poefterabing2 s8tlito F0 A1 §R%xanpl e,

by properly using the .
water-soluble phosphate ion containing salt 18
contained in a container portion in which the amino acid
containing solution is absent.
[0041] The amino acid containing solution may further
contain, for example, an antioxidant and a pH adjusting
agent. An example of the antioxidant 1is sodium
hydrogen sulfite. Examples of the pH adjusting agent
incliude acids such as hydrochloric acid, acetic acid,
lactic acid, malic acid, succinic acid and citric acid,
and alkalis such as sodium hydroxide and potassium
hydroxide. Any of these acids and alkalis each serving
as the pH adjusting agent may be blended in the form
of a water-soluble salt thereof as the elecirolyte ion
supply source 1in +he amino acid containing solution.
[po42] The pH of the amino acid containing solution
is preferably adjusted at 2.5 to 10, more preferably
5 to 8, for example, by properly using the pH adjusting
agent.

Where the amino acid containing solution 1s
stored in the form of a mixture with a saccharide
solution, the stability of the mixture is liable to be
deteriorated over time. Therefore, where the amino

acid ceontaining solution and the saccharide solution



pH adj usti ng agent. Al t hough the vitam n containing
saccharide solution is enployed as the drug solution containing the
oxi dati on-Prone drug by way of exanplie in the above description, it
is not essential to mx the saccharide with the vitam n. For exanple,
the drug solution may contain the saccharide alone, or may contain
the saccharide and the electrolyte. [0049] The sacchari de contai ni ng
solution (saccharide solution) is |iable to becone unstable over tine
i f bei Nng ;34086 d Nt hhe ol 1y of i niistreredi tht the preferadd that
containing solution. Therefore, where the saccharide and the am no
aci d contajaiing Sohahber abetsimgt daneoisbytadnmi Bpseegonftgyiner
exanpl e, a nulti-chanber container having two or nore contai ner

por t i ons plos- tisewls aSs ke df 4e & ehet Anfincoatabnerntada ithe sedcthbP T de
and the am no acid containing solution are separately contained in

the contaiierehe sacchari@el spildrtsidubheeviseamrr cohyacwinigR soedt i on
contains the aforenentioned exenplary |ipid-soluble vitam ns either

al one or jigh ©EbEBattiaGmhedhe i pid-sol uble vitam n containing
solution may contain 35 vitamn 132
[0043] An example of the vitamin containing
saccharide solution is a drug solution containing a
saccharide and a water-soluble vitamin.

The saccharide to be contained in the vitamin
containing saccharide solution is not particularly
limited, but any of saccharides conventionally used for
various types of infusion solutions may be used.
Examples of the saccharides include monosaccharides
such as glucose, fructose and galactose, disaccharildes
such as maltose, lactose and sucrose, among which
glucose is preferred. These saccharides may be used
either alone or in combination.

[0044] Examples of the water-soluble vitamin to be
containedelthevitamincontainingsaccharidesolution
include the aforementioned exemplary water-soluble
vitamins, which may be contained either alone or in
combination in the solutiocn. These water-soluble
vitamins each stably coexist with the saccharide
solution.

The vitamin containing saccharide solution may



[ 0050] The 1i pid-soluble vitam n containing solution nay contain a
surfactant as an optional conponent for solubilizing the

| i pid-soluble vitamn in an agqueougzedi um Were the |ipid-soluble
vitamn is contained together with the surfactant in the aqueous
medium a water-soluble vitamn may be further contained in the
aqueous nedi um as required. Exanpl es of the surfactant

i nclude sorbitan esters of fatty acids (nore specifically,

pol ysor hal,e) , Whi eh &1e: aenbapite sim famt aptts.ofDD52PERIMFES' of t he
wat er -sol ubl e vitam n include the aforenenti oned exenpl aa:fe/ 4 in
wat er - sol ubl e Vikamipies of the Fhecltinikrsel kbl BevrCatidh- 3¢ *
general ly poor in dispersibilitY in the amno acid containj ng

sol uti Oqir?%dvi'E%nﬁ&ﬁcé”@ﬁtdﬁ:n&@igltémchami@dﬁiQ%HFl\ﬁﬁ’eﬂé‘-‘f Ree
lipid-soluble vitamn is stored in the formof a mxture vvitH t he
am no acj gy P0LAIRIYIGe SOh UtEOBapr e SRCERRPAYE DItRFDNS PHe®®
m xture 1s |liable to becone unstable over tinme. Therefore, ere
| i pi d- sal bk 8nVidtald N BeBhaistivg sohati @ ks tRE & agFdc "
contai ning solution or the saccharide solution are _sinultaneously
adni ni stgped, 011 &xaan! goms mulbdsideanvars conbaism2tactB8Png two or
nore container portions is used as the drug solution contai ner, and
36 lecerophosphate ions. These electrolytes may

t he

containedeitheraloneor:hlcombinatieanlthesolution.
These electrolytes each stably coexist with the
saccharide solution.

(00451 Examples of a water-soluble salt as a scdium
ion supply source include those to be contained in the
amino acid containing solution, among which sodium
chloride and sodium lactate are preferred. Examples
of a water-soluble salt as a magnesium ion supply source
inciude those to be contained in the amino acid
containing solution. Examples of a water-soluble salt
as a potassium supply source include those to be
contained in the amino acid containing solution, amond
which potassium chloride, potassium iodide and
potassium dihydrogen phosphate are preferred.
Examples of a water-soluble salt as a calcium ion supply
source include those to be contained in the amino acid
containing solution.

[0046] Examples of a water-soluble salt ag a chloride



the vitam n containing solution is contained separately fromthe
am no acid containing solution or the saccharide solution in the
container. [0052]1In a preferred enboggnment of the inventive
reduced- di ssol ved- oxYgen-content drug solution, the am no acid
contai ning solution, the vitam n containing saccharide sol ution and
the lipid-soluble vitam n containing solution are separately -
contained in a nulti-chanber container including at |east three

cont ai neri PAr&LPP3y source inditikiestembaditments adret afmedt §nofthehe
am no acid, the saccharide, the vitamn and the el ectrolyte are not

particul aghynbi Bdiad, c but apnafas abbyutaldn wiahongt i e | sadAgmr anges
based on the anmount of the overall drug solution after the drugs in

the respeghiyeicantaidesopastdions aneoniiad angeplert orefnt ravenous
adm nistration or the like. In the follow ng, the amounts of the
am no aciggzape eeA6l 4piesented dbyl e sfake aaranoi adid eceduinvahamtly
[0053] Amino acids L-leucine: 0.4 to 20.0 g/L, preferably 0.8 to
10.0 g/ L doirsekeueidngidd. Znbéoeléolbe/ bonwaimedbly Ohd apinogacid
containing solution, among which potassium iodide is
preferred. Examples of a water-soluble salt as a
phosphate ion supply source include those to be
contained in the amino acid containing solution, among
which potassium dihydrogen phosphate is preferred.
Examples of a water-soluble salt as a glycerophosphate
ion supply source include those to be contained in the
amino acid containing soiution.
[G047] The vitamin containing saccharide solution
may further contain, for example, a pH adjusting agent,
a saccharide alcohol and glycerin.

Examples of the pH adjusting agent include those
described above. Any of these acids and alkalis each
serving as the pH adjusting agent may be blended in the
form of a water-soluble salt thereof as the electro}_yte
ion supply source in the vitamin containing saccharide
solution.

Examples of the saccharide alcohol include

sorbitol, xylitol, maltitol, paratinit, lactitol and

erythritol.



g/L L-valine: 0.1 to 16.0 g/L, preferabl [
, y 0.3 to 8.0 g/L L-lysine:
g.z to 14.0 g/L, preferably 0.5 to 7.0 g/L 37 L-thregnine: %.1 to
.0 g/L, preferably 0.3 to 4.0 g/L kytryptophan: 0.04 to 3.0 g/L
preferably 0.08 to 1.5 g/L L-nethionine: 0.1 to 8.0 g/L, preferably

0.2 to 4.0 g/L
[0048] The pH of the vitamin containing saccharide
solution is preferably adjusted at 2 to 6, more
preferably 2.5 to 5, for example, by properly using the
pH adjusting agent.

Although the vitamin containing saccharide
solution is employed as the drug solution containing
the oxidation-prone drug by way of example in the above
description, it is not essential to mix the saccharide
with the vitamin. For example, the drug solution may
contain the saccharide alone, or may contain the
saccharide and the electrolyte.
f0049] The saccharide containing solution
{saccharide solution) is liable to become unstable over
time if being stored in the form of & mixture with the
amino acid containing solution. Therefore, where the
saccharide and the amino acid containing solution are
gimultaneously administered, for axample, a
multi-chamber container having two or more containerx
portions islused as the drug solution container, and
the saccharide and the amino acid containing solution
are separately contained in the container.

The lipid-soluble vitamin containing solution
contains the aforementioned exemplary lipid-soluble
vitamins either alone or 1in combination. The

lipid-soluble vitamin containing solution may contain



L-cystei
L- phenyl
L-tyrosi
to 14.0
preferab

ne: 0.01 to 2.0 g/L, preferably 0.03 to 1.0 g/L
algnlne: 0.2 to 12.0 g/L, preferably 0.4 to 6.0 g/L
ne: 0.01 to 2 g/L, preferablas 0.02 to 1.0 g/L L-arginine:

0.2

g/L, preferably 0.5 to 7.0 g/L L-histidine: 0.1 to 8.0 g/L,

ly 0.3 to 4.0 g/L L-alanine: 0.2 to 14.0 g/L, preferably O

to 7.0 g/L L-proline: 0.1 to 10.0 g/L, preferably 0.2 to 5.0 g/L

L- seri ne:
12.0 g/L
preferab
0.1 to 3.

0.1to 6.0 g/L, preferably 0.2 to 3.0 g/L L-glycine: O.

1t
vieeietably 0.3 to 6.0 g/L L-aspartic acid: 0.01 to 4 0 g/L
ably

ly 0.03 to 2.0 g/L L-glutanmic acid: 0 to 6.0 g/
L
(@egfd] [ 005HE Sapthamsicdeible vitamin contalnlgng sopr

£44
may contain a surfactant as an optional component fox
solubilizing the lipid-soluble vitamin in an agueous
medium. Where the lipid-soluble vitamin is contained
together with the surfactant in the agueous medium, a
water-soluble vitamin may be fFurther contained in the
agqueous medium as reguired.

Examples of the surfactant include sorbitan
esters of fatty acids (more specifically. polysorbate)
which are nonionic surfactants.

[0051L] Examples of the water-soluble vitamin include
the aforementioned exemplary water-soluble vitamins.

The lipid-soluble vitamin is generally poor in
dispersibility in the amino acid containing solution
and the saccharide solution. In addition, where the
lipid-soluble vitamin is stored in the form of a mixture
with the amino acid containing solution or the

saccharide solution, the mixture is liable to become

"unstable over time. Therefore, where the

lipid-solublevitamincontainingsolutbmnandtheamino
acid containing solution or the saccharide solution are
simultaneously administered, for example, a

multi-chambercontainerincludingtwo:u:morecontainer

portions is used as the drug solution container, and

.4

(0]



G ucose: 20 to 800 g/L, preferably 50 to 400 g/L Vitamins Vitam :
400 to 6500 11U L, preferably 800 to 6500 IU/L,g nore preferabl ya;nbguf\'
800 to about 4000 UL Vitamn D: O5% to 10.0 pg/L, preferably 1.0 to
10.0 pg/L, nore preferably 1.0 to 6.0 pg/L, in the formof 38 '
cholecalciferol Vitamn E: 1.0 to 20.0 ng/L, preferably 2.5 to 20.0
ng/L, nore preferably 2.5 to 12.0 ng/L, in the form of tocopherol

acetate
thevitamincontainingsolutionjj;containedseparately
from the amino acid containing solution or the
saccharide solution in the container.
[0052] In a preferred embodiment of the inventive
reduced-dissclved~oxygen-content drug solution, the
amino acid containing solution, the vitamin containing
saccharide solution and the lipid-soluble vitamin
containing scolution are separately contained in a
multi-chamber container including at least three
containexr portions.
Enthisembodiment,theamounts<ﬁftheaminoacid.
t+he saccharide, the vitamin and the electrolyte are not
particularly limited, but preferably fall within the
following ranges based on the amount of the overall drug
solution after the drugs in the respective container
portions are mixed together for intravenous
administration or the like. ITn the following, the
amounts of the amino acids are each represented by a

free amino acid eguivalent.

[0053] Amino acids

L-leucine: 0.4 to 20.0 g/L, preferably 0.8 to 10.0 g/L
L,-isoleucine: 0.2 to 14.0 g/L, preferably 0.4 to 7.0
g/L

fL,-valine: 0.1 to 16.0 g/L, preferably 0.3 to 8.0 g/L

. L-lysine: 0.2 to 14.0 g/L, preferably 0.5 to 7.0 g/L



Vitamn K 0.2 to 4.0 ng/L, preferably 0.5 to 4.0 ng/L, nore
preferably 0.5 to 2.5 ng/L, in the formof phytonadione Vitam n 81:
0.4 to 30.0 ng/L, preferably 0.8 t0330.0 ng/L, nore preferably 1.0 to
5.0 ng/L, in the formof thiam ne hydrochloride Vitamn B2: 0.5 to
6.0 ng/L, preferably 1.0 to 6.0 ng/L, nore preferably 1.0 to 4.0
ng/L, in the formof riboflavin Vitamn 86: 0.5 to 8.0 ng/L,
preferably 1.0 to 8.0 ng/L, nore preferably 1.0 to 5.0 ng/L, in the
form of pyrirdaxémenbydpoahicer ede diAlaninrSieraply Qo D pdf 19/
preferably 1.0 to 20.012g/L, nore preferably 1.0 to 10.0 gt/L, in the
form of @y&&%@@@baaw i .aot i 1o 3 conpesmndpxsamex@béa.@-r?ﬁ)go 1.3
preferably 10.0 to 80.0 ng/L, nore preferably 10.0 to 50.0 ng/L, in
t he fornquL ni coti nam de Pant ot heni ¢ conpound: 1.5 to 35.0 ng/L,
preferably 3.0 to 30.0 ng/L, in the formof pantothenic acid Folijc
aci d: 501t B09; §Fkhe :poefierabby 0160 1t.0 P8RE gupibly 0.2 to 4.0 g/L
IL-cysteine: 0.01 to 2.0 g/L, preferably 0.03 to 1.0 g/L
I-phenylalanine: 0.2 to 12.0 g/L, preferably 0.4 to 6.0
g/L
IL-tyrosine: 0.01 to 2 g/L, preferably 0.02 to 1.0 g/L
L-arginine: 0.2 to 14.0 g/L, preferably 0.5 to 7.0 g/L
L-histidine: 0.1 to 8.0 g/L, preferably 0.3 to 4.0 g/L
l-alanine: 0.2 to 14.0 g/L, preferably 0.4 to 7.0 g/L
L-proline: 0.1 to 10.0 g/L, preferably 0.2 to 5.0 g/L
L-serine: 0.1 to 6.0 g/L, preferably 0.2 to 3.0 g/L
I-giycine: 0.1 to 12.0 g/L, preferably 0.3 to 6.0 g/L
L-aspartic acid: 0.01 to 4.0 g/L, preferably 0.03 to
2.0 g/L
L-glutamic acid: 0 to 6.0 g/L, preferably 0.1 to 3.0
g/L

[0054] Saccharide

Glucose: 20 to 800 g/L, preferably 50 to 400 g/L
Vitamins

Vitamin A: 400 to 6500 IU/L, preferably 800 to 6500 IG/L.

more preferably about 800 to about 4000 IU/L

VitaminD: 0.5 £t0o 10.0 pg/L, preferably'l.o to 10.0 pg/L,

more preferably 1.0 to 6.0 pg/L, in the form of



39 nore preferably 100 to 120 pg/L Vitamn C. 12 to 200 ny/L,
preferably 25 to 200 ng/L, nore preferably 25 to 120 ng/L, in the
formof ascorbic acid Biotin: 5 to 120pg/L, preferably 15 to 120
pg/L, nore preferably 15 to 70 pg/L [0055] El ectrolytes Sodiumions:
10 to 160 nEqg/L, preferably 20 to 80 nEg/L Magnesiumions: 1 to 40
nEq/L, preferably 2 to 20 nEq/L Potassiumions: 5 to 80 nEq/L,
preferably 10 to 40 nEqg/L Calciumions: 1 to 40 nEg/L, preferably 2

to 20 nEq/do kg kdedqs: 10 to 160 nEg/L, preferably 20 to 80 nEq/L
lodide ions: 0 to 5 nEq/L, preferably 0.2 to 5 nEg/L Phosphate ions:

1 to 40 Ryl dkin B &f 6 abl ¥020t0g 20 , ok £ rRGAS6RI.15 the2 pr 8sen( L
invention, a fat emul sion may be blended in the drug solution as

requi red,and gentainam ¢ ogethero wid hot he/drugisotei gedm efe drug

sol uti on contai ner. _
tocopherol acetate
Vitamin K: 0.2 to 4.0 mg/L, preferably 0.5 to 4.0 mg/L,
more preferably 0.5 to 2.5 mg/L, in the form of
phytonadione
vitamin B;: 0.4 to 30.0 mg/L, preferably 0.8 to 30.0 mg/L,
more preferably 1.0 to 5.0 mg/L, in the form of thiamine
hvdrochloride
Vitamin B,: 0.5 to 6.0 mg/L, preferably 1.0 to 6.0 mg/L,
more preferably 1.0 to 4.0 mg/L, in the form of
riboflavin
Vitamin Be: 0.5 to 8.0 mg/L, preferably 1f0 to 8.0 mg/L,
more preferably 1.0 to 5.0 mg/L, in the form of
pyridoxine hydrochloride
Vitamin Bip: 0.5 t0o 50.0 ng/L, preferably 1.0 to 20.0ung/L,
more preferably 1.0 to 10.0 ng/L, in the form of
cyancocobalamin
Nicotinic compound: 5.0 to 80.0 mg/L, preferably 10.0
to 80.0 mg/L, more preferably 10.0 to 50.0 mg/L, in the
form of nicotinamide
Pantothenic compound: 1.5 to 35.0 mg/L, preferably 3.0
to 30.0 mg/L, in the form of pantothenic acid

Folic acid: 50 to 800 ug/L, preferably 100 to 800 1g/L,



The fat emul sion may be any of various known fat enul sions. These fat
enmul sions may be contained either alone or in conbination in the drug
sol ution. Exenplary fats anggoils for the fat enul sion

i ncl ude those conventionally enployed for the fat enul sion. Specific
exanples of the fats and oils include vegetable oils such as soybean
oil, cotton seed 40 oil, safflower oil, corn oil, palmoil, Japanese
basil 011 and sesane seed oil, and a fish oil such as cod liver oil.
These oi |gs, f@ypberused eyt heb alomez ®r pgrLconbi nation. Exanpl es of a
fat emulsifier to be used for preparation of the fat enul sion include
emul si fi g gpnyenti analdy eopl gyed ,f orcgthear avtguriscdlo reparat fons
such as a fat enulsion. Specific exanples of the enmulsifier include
egg phosphol i Ride 88¢ a30% BeAR Phosphel ipi dn Hese el of fdeeaThaf be
used either alone or in conbination. [0057] The drug sol ution

cont ai nery i pgwhi ch the reduced-di ssol ved- oxygen-content drug sol ution
is contained and sealed is fornmed of a plastic material having an
oxygen pei{@abil.i by +@f Nodpgener piare 201 gnBAnR.c24lR Giting 4L, qmore
tenperature of 25C at a humdity of 60%2H within 12 hours after the
steam steriLEgakihQRy PF9CESS 7@ fdgerhot water sterilization process
and having a steady-state oxygen perneability of not higher

[0055] Electrolytes

Sodium ions: 10 to 160 mEq/L,., preferably 20 to 80 mEg/L
Magnesium ions: 1 to 40 mEq/L, preferably 2 to 20 mEqg/L
Potagsium ions: 5 to 80 mEg/L, preferably 10 to 40 mEqg/ I
calecium ions: 1 to 40 mEqg/L, preferably 2 to 20 mEq/L
Chlorideions:lO-ﬂa160mEq/L,preferably2011>80mEq/L
Todide ions: 0 to 5 mEq/L, preferably 0.2 to 5 mEg/L
Phosphate ions: 1 to 40 mmol/L, preferably 2 to 20 mmol /L
[0056] In the present invention, a fat emulsion may
be blended in the drug solution as required, and
contained together with the drug golution in the drug
solution container.

The fat emulsion may be any of various known fat
emulsions. These fat emulsions may be contained either
alone or in combination in the drug solution.

Exemplary fats and oils for the fat emulsion
include those conventionally employed for the fat
emulsion. Specific examples of the fats and oils

include vegetable oils such as soy bean oil, cotton seed



than 100 cnB/nR. 2411-atm at a tenperature of 25C at a hum dity of
60%RH. [ 0058] The drug solution container is preferably a container
which is flexible or soft so as to &4 deformabl e according to the
anount of the drug solution to be contained therein with the vol une
of its head space m nimzed, but this arrangenent is not "imtative.
41 The oxygen perneability of the plastic material for the
drug solution container is not |ower than 200 cnB/ nR2. 24h- at m

pref erahl y; not, b oWk et @y 50 B/ a2l 24ha dwnp L hor & apadtat adt 35 hot
| ower than 700 cnB/n2.24h.atm at a tenperature of 25C at a hunidity

of B0YRH, M LI <k JiRerse @ ter1 | hendteedmsdt odill FEst 87 PPBCESE®dr the
hot water sterilization process. [0059]If the oxigen perneability at

a tenperaiyre eh2C @li1a My did yustdceuew t ALARE2 Houts after the
steam sterilization process or the hot water sterilization process is
| ower t hagthe afQeMensxered sange, a i tat seuiflisidiiert bor BRoV& 6xygen
di ssolved In the drug solution or oxygen present in the head, space of

the dr u%éQ'&é?QrﬁQm&{ RET tafd €6ttt pudtdan Swarinde AR YRS HFIEESs or
the hot water sterilization process, thereby dimnishing the drug

sol uti on. gxi,datd ¢, SUPRT ewEi Ngy edf eotr. ohrermppertiigdt of the oxygen
perneabiflty after the steamsterilization process or the hot water

sterili z%%gggrmpwﬁg dScHOls pAEhiohal by o -m teechit GeFEFRYSS
about 1000 CnB/nR-24h.atmin consideration of the properties_of the
plastic pmterbabnheshe used foruibes ggopuesbbe 6P HARE FPEHAGRT on

cont ai ner. .
phospholipid. These emulsifiers may be used either

alone or in combination.

[o057] The drug solution container in which the
reduced—dissolved~oxygen—content drug solution is
contained and sealed 1is formed of a plastic material
having an oxXygdgen permeability of not lower than 200
§m3/m124h:atm at a temperature of 25°C at a humidity of
60%RH within 12 hours after the steam sterilization
process or the hot water sterilization process and
havingeisteady-stateoxygenpermeabilitycﬁfnothigher
than 100 cm®/m%24h-atm at a temperature of 25°C at a

humidity of 603%RH.

[00581 The drug solution container is preferably a
container which is flexible or soft so as to be
deformable according to the amount of the drug solutlion
+o0 be contained therein with the volume of its head space

minimized, but this arrangement is not limitative.



[ 0060] Conditions for the steamsterilization process are, for
exanpl e, such that the process 42 tenperature is 100 to 121C, the
process atnosphere is a water vapor &$hturated atnosphere, the process
period is 10 to 60 m nutes, and the process pressure is an ordinary
pressure or a pressure of 4000 hPa or |lower. Conditions for the hot
water sterilization process are, for exanple, such that the process
pressure is an ordinary pressure or _an increased pressure, the.
tenmperature of tHEeheEYERTePEENaAPDILS Y20 ARG PE@%F%&é@Q"%E??&d is
10 to 60 minutes. [0061] The steady-state oxygen erneabilit% of hhe
pl astic réRerihae £ou% Ko bt boBoPamtaE VRt AF nBP L < 9™ hilyhRr 2P Ran
100 cnB/ nR. 24h. atm preferably not higher than 70 cnB/ nR. 24h- at m
nore prefar’aliy2dor ahingherefenaBdyomsy el ouarattias ufPRer nore
preferably not higher than 10 cnB/nR.24h.atm at a tenperature of 25C
at a huniditAm®e 4B0s@¥. [GOB2]PFefhe adtlsadyo st &toé"%&yggﬁnpé’%abi lity
at a tenperature of 25C at a humdity of 60%H is higher than the

af or ementdohad  edbgetmit ats 4 npessekiad e sepprEss la%e Hhettatitdn of
oxygen into the drug solution container and hence the oxidation of
the drug sDIARFRA WAsHiMhE PedoIafk ToR EBAt AFREM FL ol 282518
the steam sterilization process or the hot water sterilization
process. Pecesderrd e BPtt e keBadfestidi ez dky88n AR TREBI ity is

preferably zero, o
35059] If the oxygen permeability at a temperature of

25°C at a humidity of 60%RH within 12 hours after the
steam sterilization process or the hot water
sterilization process is lower than the aforementioned
range, it is difficult to remove oxygen dissolved in
the drug solution or oxygen present in the head space
of the drug solution container after the steam
sterilization process or the hot water sterilization
process, thereby diminishing the drug scolution
oxidation suppressing effect. The upﬁer limit of the
oxygen permeability after the steam sterilization
process or the hot water sterilization process is not
particularly limited, but generally about 10090
em®/m?-24h-atm in consideration of the properties of the
plastic material to be used for the production of the
drug solution contalner.

fcos0] Conditions for the steam sterilization

process are, for example, such that the process



43 but generally about 5 cnB/nR.24h.atm preferably about 1

cnB/ n2-24h-atm nore preferably about 0 5 cnB/nR.24h.atm in

consi deration of the properties of #Re plastic material to be used
for the production of the drug solution container. [00631The
"steady-state” oxygen perneability of the plastic material is such
that the oxygen perneability is changed wthin 5% per hour,

preferably wi thin 3% per hour, as_pgeasured_under_pr iengd 4
condi t | onempatrat teepesat BPetsf 125CCat ehaﬁioﬁ%@gofgrg%g/g%e over time

after the plastic material is subjected.tgo th 83, SE8l biezaldn
process orweherhyenmdt @ra*%‘%%ﬂ?fizégfﬂé?ﬁpﬁlreorcéeﬁgtl?%h| s def isnlbti on is

al so applicable to the follow n escGripti i Lhe oxygen
per neabi st L ft @ he0pP4SY 2 Frat gf‘lgalsﬁ}es %gglﬁﬁesd parsesa?lugxygen gas

transm ssion rate (02GIR) in conformty wt d (GNStAMY .
Pressur eomﬁmYoPreeﬁélrlﬁer%a%iH’?W.""’%féastolhfng@(ﬁ}gtehggaf or Plastic

Fil mand Sheet" specified by JIS 1K7126_1987. i fiJidiom+s, al so
appl i cabCendi thenfof P g RS 1T osn%%ré%%mgfoyg%xygen

perneabi l ity measurenent apparatuses inclu atus; avahl abl e
under t héax REaRBRAE -0fSEHE TRAR (¢ S?E?g%%ts?}d]gg%g?k) f'r om MOCON.

ne.., an%;ﬂléﬁggrgygiéﬂgilggl%d”%%%rég%éd*ﬁ¥égéﬁ§éﬁ {GPd - 5000

temperature of the hot water is 100 to 120°C and the
process period is 10 to 60 minutes.

foo6l] The steady-state oxXygen permeability of the
plasticxnaterial for the drug selution container is not
higher than 100 cm®/m?-24h-atm, preferably not higher
than 70 cm®/m?24h-atm, more preferably not higher than
30 cm?/m?24h-atm, further more preferably not higher
than 10 cm®/m?-24h-atm, at a temperature of 25°C at a
humidity of 60%RH.

[0062] Tf the steady-state oXygen permeability at a
temperature of 25°C at a humidity of 603%RH ig higher than
the aforementioned range, it is impossible to suppress
the penetration of oxygen into the drug solution
container and hence the oxidation of the drug solution
when the drug solution container is cooled after the
steam steriligation process OT the hot water
sterilization process. The lower limit of the

steady-state oxygen permeability 1s preferably zero,



from LYSSY, Inc. 44 [0064] The oxygen perneability of the plastic
material for the drug solution container can be set at a desired

| evel by properly selecting the typetdand the thickness of the plastic
material. Wiere the plastic material has a multilayer structure, the
oxygen perneability can be set at a desired |evel by properly
selecting the |ayered structure and the thicknesses of respective

| ayers. Exanpl es of the plastic material mh%ggFggg an, oxygen

per neabi ittty Jeéiaglu Bfiqnt he amofBnerfth 848 r % hperature

of 25C at a humdity of 60%RH within 12 hours after the st M .+
sterilizatcoh/pfeddsetor, TREhBEeRRAPEY&RPRLA i vFf hr/dtedd ahd 4

steady-state oxygen perneability falling within the aforenentoned
range at i@ tewpetdeged igin 26E gg%i?ﬁﬂ? Fiy ©5¢ WﬁﬁeiﬁﬁLMei%olym

resins, anong which an ethyl ene-vinyl al cohol copol r..is
parti cul axdtepieletoede used for g%e productlgh Y e drug

solution contaimner.

[o0631 The "steady-state” oxygen'permeability:xﬁthe
plastic material is such that the oxygen permeability
is changed within 5% per hour, preferably within +3%
per hour, as measured under predetermined conditions
(at a temperature of 25°C at a humidity of 60%RH) over
timeaftertheplasticmaterialissubjectmitothesteam
sterilization process or the hot water sterilization
process (this definition is also applicable to the
following description).

The oxygen permeability of the plastic material
ig measured as an oxygen gas transmission rate (0;GTR}
in conformity with Method B (Constant Pressure Method)
of "Gas Permeability Testing Method for Plastic Film
and Sheet” specified by JIS K7126.19s7 (this definition
is also applicable to the following description).
Exemplary oxygen permeability measurement apparatuses
include an apparatus available under the trade name of
0X-TRAN (registered trade mark) from MOCON, Inc., and
an apparatus available under the trade name of OPT-5000

from LY¥SSY, Inc.



[ 0065] The et hyl ene-vinyl al cohol copolymer preferably has an ethyl ene
content of 10 to 45 nol% nore preferably 25 to 35 nol% If the

et hyl ene content of the ethyl ene-vinyl4 al cohol copolynmer is | ess than
the aforenmentioned range, there is a possibility that the oxygen
perneability is not reduced when the resulting container is cooled
after the steam 45 sterilization process or the hot water
sterilization process, or that the resulting container fails to have
wat er resigosdde s\ié coByueny wewnethd ldtteane 5t R iPAR$BRCpr ocess
and the hot water sterilization process. On the other hand, if the
et hyl ene metreenita bff dhetlee hitvoeseiliyiich cohot 2é8681 Fidr 0% SGiledtler
than the aforenentioned range, there is a possibility that the

st eady- st at éeexiygen Ysererbapy | PT9pes Livhsredaseil nFakbig tVP Y APk Sl e
to suppress the penetration of oxygen into the drug sol ution .
cont ai ner thiwktrte ss cagethehp lplsdsitd onakesipdl- | h¢E| BheoPp@stic
whi tened by the steam sterilization process or the hot water
sterilizamedrempgraokessst @ drabtitavey redteetuke -t ridhR paF&I&E of the
contai ner. [0066] For inprovenment of the heat resistance of the drug
sol uti on pemtwater]ihypobyatieds ertesitn asd&is ze @yl oKes BHgpgoperly
phosphor us-cont ai ni ng anti oxi dant such as tris (.2,

4- di - t - busplsheriyi § phivs phit v e Tedly Isd iyl aiered #ndt haepbh§ G Y&5T ¢5 %he
anounts of the polyam de resin and the phosphorus-contai ni ng

ant i oxi dame spe diei béehdaemay be determined so as not to influence
the drug solution to be contained in the drug sol ution container.
[0067] I n order tExiamppiest vt dehg dlanton eshediifet which has an

oxygen permeability falling within the aforementioned
range at a temperature of 25°C at a humidity of 60%RH
within 12 hours after the steam sterilization process
or the hot water sterilization process and a
steady-state oxygen permeability falling within the
aforementioned range at a temperature of 25°C at a
humidity of 60%RH include polyol resins, among which
an ethylene-vinyl alcohol copolymer 1s particularly
preferred.

[0065] The ethylene-vinyl alcohol copolymer
preferably has an ethylene content of 10 to 45 mol%,
more preferably 25 to 35 mol%. If the ethylene content
of the ethylene-vinyl alcohol copolymer is less than
the aforementioned range, there is a possibility that
the oxygén permeability is not reduced when the

resulting container is cooled after the steam



wi th basic properties, the plastic material for the drug solution
container has a nultilayer structure including 46 an internediate

| ayer of the polyol resin, a seal |layé (innernost |ayer) of a

pol yol efin resin provided on an inner side of the internedi ate |ayer
of the drug solution container, and a protective |ayer (outernost

| ayer) provided on an outer side of the internmedi ate |ayer of the

drug sol ution contai ner. The seal |ayer (innernost |aye
has a fusiSGeIEcHH: agienr PARCedSbeTr % Bbn 8&‘*1(% sp‘i%ﬁﬁ@ 2E P r}the

drug solution container, and is disposed on an inner side of t rug
sol uti on pewcETRr B BHeabr BRght ormtld ‘MY IR EBAPER f\ﬂjtqhs ??1% hgf\ﬁégj
solution. Therefore, a plastic material for_the seal |ayer (innernost
| ayer) shwaltemhawes pesgarcheatfEdQ MR ity PRo"e %chl&ﬂly,

heat -seal i ng conditions such as a heating tenperature a.@gq}i{$bn
peri od aneteureszaksoan®Tatessealfnghe PO Fh8 a1y of ,
for exanple, a heat-seal portion over tine) and ensur e s%f%&y g$ﬁtthe
drug sol upreEe$®068PSpddte i e tBRANMA of 1EnEDS &HFEREC S

the seal layer (innernost |ayer) include polyolefin, resins r than
Exanpl es off the pbhydiests nviBIilnd LERQIAUdE Ops Y EIRT | b7 ek (BERTI Ehe
honopol yners), ethyl ene/ a-ol efin copol yners, polypropylenes

(propyl en&hforesir gRERSLORR SpyRBAL atATET nlgaﬁdlg?r?g%bl Tty that

the steady-state oxygen permeabillty iy increased,
making it impossible to suppress the penetration of
oxygen into the drug solution container. In this case,
the plastic material is liable to be whitened by the
steam sterilization process or the hot water
sterilization process to drastically reduce the
transparency of the container.

foo66] For improvement of the heat resistance of the
drug solution container, a polyamide resin such as
nylon-6 and a phosphorus-containing antioxidant such
as tris(z,4—di-t—butylphenyl)phosphite may be blended
in the polyol resin. The amounts of the polyamide resin
andﬂﬂuaphosphorus—containingantioxidant1x>beblended
may be determined so as not to influence the drug
solutionxh:becontainedjJLthedrugsolutioncontainer.
[0067] In order to impart the drug solution container
with basic properties, the plastic material for the drug

solutioncontainerhaseamultilayerstructureincluding



47 copol yners and propyl ene/ a-ol efin bl ock copol ynmers. Exenpl ary
a-olefins for the ethyl ene/a-olefin copolymers include C3 to C6

a-ol ef ins such as propyl ene, 1-butene, 1l-pentene, 1-hexene and

4- et hyl - 1- pentene. Exenplary a-olefins for the propyl ene/a-olefin
random copol ynmers and t he propyl ene/ a-ol efin bl ock copol yners incl ude
et hyl ene, and C4 to C6a-ol efins such as 1-butene, 1-pentene, 1-hexene
and 4-net hyl -1 -pentene. These pol yol efin resins may be used either

al one or an totbimatdicte [VOBOF Anbrigh ¢ o by oL efie fffon&dS 8RnpRIFY
polyolefin resins for the seal |ayer, polyethylenes, poL¥Propernes
and ni xt ut eanefrmenyt dfayhesdecfesi nelard oftict greeyn provided gg an
production of a bag-like drug solution container g;;-called .

nul ti - chairhee rbagliei ot [k g tepied Ak Eeyl Y e E0NE &ifefTHG FPOAS 1O

i sol ated fromeach other by an unseal able partition wall (unseal able
seal porttonkaitter seahd ayarroteprdiver dyeEokPosar®Psh LégieT)

m xture of a pol yethylene and a pol ypropyl ene for easy formation of

t he unseapabke deshlompat jonteF091OETRE Bhet darhiammeafalt o JRysndst

| ayer) is disposed on an outer side of the drug solution container.
Ther ef oretha ®esig smiertiian fepnthdngrot ective | ayer (outernost

| ayer) is ‘properly selected, for exanple, 48
The seal layer (innermost layer) has a

fusion-bonding surface to be fusion-bonded in
production of the drug solution ceontainer, and is
disposed on an inner side of the drug solution container
tobebroughtintodirectcontactwiththedrugsolution.
Therefore, a plastic material for the seal layer
(innermost layer) should have proper heat-sealability
{(more specifically, heat-sealing conditions such as a
heating temperature, a heating period and a pressure
and, the sealing strengith and the stability of, for
example, a heat-seal portion over time)} and ensure
safety for the drug solution.
[0068] Specific examples of the plastic material for
the seal layer (innermost layer) include polyeclefin
resins.

Examples of the polyolefin resins include

| polyvethylenes (ethyvlene homopolymers),

ethylene/a-olefin copolymers, poelypropylenes

{propyvlene homopolymers), propylene/a-olefin random



so as to prevent the internediate | ayer of the polyol resin from
being influenced directly by noisture during the steamsterilization
process or the hot water sterilizati®h process and to inpart the drug
solution container with a desired strength according to the shape and
t he use purpose of the drug solution container. [0071] The protective
| ayer (outernost |ayer) or layers provided on the outer side of the
intermedi ate | ayer of the multilayer filmof the drug solution

cont ai nercehoLYBers | Fpar PEQ WL %/ 2 ePL&TH el 2P SFafGP PeY RBaSi ity
to provide the effects of the present invention while preventing the
i nt er nediBfenpagay ¢f-ehefpssydion ebhp PEEHRARGAT A STeited directly
by the nvoisture. The protective |ayer (outernost |ayer) or
the | ayereoRebymgsd 6A ot fiaek o Fdé -6 9heR F it et heth /PR R8P Cof
the nultilayer filmof the drug solution container preferablg has a
wat er vapbrbwepreabill-inen 68ne .t b-BexgmR. auh, fiotetBrérdr Tyt eP6 130
g/ n2. 24h, further nore preferably 3 to 10 glnR.24h, at a tenperature
of 25C atEdembiidgit ¢ ofl DR, T THe TH& @F%?nﬁéraﬁé’é‘b‘fﬂ?yrng dom
measured in conformty with Method A (Mi sture Sensor. Met hod) of

"Wt er VapeRoXVasdiH §8idb il hRaPE OPFHIHY MECRSE FP 1M G H Y REATd
Sheet (Instrunental nethod)" specified by JIS K7129-1992. 49

[ 0072] Speich ¢ 1 Bdexahpydse s - FedinCrat- e hetpict 8uchyes hyRptene.
(outernost |ayer) include polyolefin resins ol yam de resjns and

pol yest erl TR8Rhgnebxahpresese 3 péryl@flféﬁf%-f eBPRL SR udERERE

af orenenti oned exenpl ary pol yol ef ins. Exanples of _the pol yam de
resins i ¢tvelafiichstaséRsadnak | ba- BsenyIohtBes kP 1y oh- 6™10.
Exanpl es of the polyester resins include polyethylene terephthal ates
and pol ybtrypdpe ti@mepht hal ates. [0073] Where the plastic material for
the drug solution container is the nultilayer fil t he | ti.l ayer
filmhas 09&a§ér ed 2aane tilre FEIeRe R LR 9L aHER %Eﬂ%‘%??l%%
specifically, the seal |ayer of the polyolefin resin provided as the
i nner nostT¢AYBF EQFoskei Feat | FREPTsuMEe bRYEFE S ug sol ution
container, the protective |ayer provided as the_outernost |ayer
exposed iBP hBPBEOPHLeReFagBAoP I FROTR TP EARY i Oh EBHPS ﬁ&F,“}a/icF’f%e
internedi ate | ayer of the polyol resin provided between the seal

| ayer andPX¥®€epESective | ayer as described above.

For production of a bag-like drug solution
container (so-called multi-chamber bag) including a
plurality of container portions isolated from each

other by an unsealable partition wall {unsealable seal
portion), the seal layer is preferably composed of a
resin mixture of a polyethylene and a polypropylene for
easy formation of the unsealable seal portion.
[0070] The protective layver (outermost layer) is
disposedcn1anoutersidecﬁfthedrugsolutioncontainer.
Therefore, a resin material for the protective layer

(outermost layer) is properly selected, for example,



[0074] The multilayer filmpreferably further includes a |ess

wat er - absorptive layer of a | ess water-absorptive resin provided on
the inner side (seal |ayer side) of 4Bhe internedi ate | ayer of the
drug solution container. In this case, the internmediate 50 |ayer of
the polyol resin is unlikely to be influenced by water in the drug
sol ution. Exanpl es of the | ess water-absorptive resin

i ncl ude pol ycycl ool efi ns. The_pol ycycl ool efi ns_each_have a
very | onswaBer tabdoriednti the Avriespediftealiayen htbhe polyol
absorbability of 0.01%or |ower. Therefore, the polycycloolefins are
advant agee§s ¥ romeligé sy ingd 4ait ¢ el rtbrof tLNePRdt e+ SEXES 88T S he
internmedi ate | ayer of the polyol resin. The water absorbability is
neasur edthe c,sd'mwwtyrﬁl{#m%iﬁﬁdpmww0Ab§6'reptl}% Ypter

I mrersion in Boiling Water) of "Plastics - Determ nation of \Water
Absor pt i Sirerdgded 3t 2enbyrHcS SIY 208- POODUPEFT7HIH AT F S THBS of
t he pol ycycl ool efins include copol yners of ethyl ene and

di cycl opennidiiarer scidbandssiasd eRaian TR AsHaE 28 9pt o dte spape
copol ynmers of ethyl ene and norbornene conpounds (and their |

hydr ogenaréd tirdiee sPUTBaIRe opEnithe pHT yoef § Lot iQR | 5pBAEdd Fhe
conpounds (and their hydrogenated products), and ring-openin

pol yrrer s [ 80 7t oﬁTmQrErpiﬁéﬁﬂﬁTeciéﬁ@ﬁén&%ﬂF%H@G@thhﬁgﬁgJ(gﬁﬂ their
hydr ogenat ed products), annngéyhich t he hydrogenat ed products of the

copol ymet-8Yer etii eheedn@nt Al bbeRefié WCoffo itk bhbetRediate

hydr ogenat ed products of . .
layer of the multilayver film of the drug solution

container should be imparted with a certain water vapor
permeability to provide the effects of the present
invention while preventing the intermediate layer of
the polyol resin from being influenced directly by the
moisture.

The protective layer (outermost layer) or the
lavers provided on the outer side of the intermediate
layer of the multilayer film of the drug solution
container preferably has a water vapor permeability of
1to 50 g/m?*24h, more preferably 3 to 30 g/m%24h, further
more preferably 3 to 10 g/m®24h, at a temperature of
25°C at a humidity of 90%RHE. The water vapor
permeability is measured in conformity with Method A
(Moisture Sensor Method) of "Water Vapor Transmlssion
Rate Testing Method for Plastic Film and Sheet

(Instrumental method)” specified by JIS K7129-1992.



51 the ring-opening (co)polynmers of one or nore types of

cycl opent adi ene derivatives. These pol ycycl ool efins may be used
either alone or in conbination. [0076% The nmultilayer filmmay further
i ncl ude an el astomer |ayer which contains an el astoner for inparting
the drug solution container with flexibility, transparency and i npact
resi stance. Exanpl es of the elastomer include polyolefin

el astoners such as pol yet hyl ene el astoners and pol ypropyl ene

el ast omerls00aAd st perd i} asesaps &aticht a§he resin for the
styrene-et hyl ene/ butyl ene-st Yrene bl ock copol yners (SEES), .

st yr ene- MEQEEEHEVSt YaaTRT bl ekeEBPSITy Aesr%ke ¥ ) shgcjude polyolefin
styrene-i soprene-styrene block copolymer ( SI S) , SEBSs nodified
with nal éiesbefd, Pothyprasnbdet FPScHe? pf BBy PO et yPEné& &5 dtk- copol yners
(SEPS), styrene-ethylene/butyl ene bl ock copol yners (SEB) and

st yr ene- éammehesprdpyiepePBLyEE &bbn| §ABid  SEPF L u&fori* $whi ch t he

pol yet hyl ene el astoners are preferred. [0077] The plastic material for
t he drug &S Eenontéomed sereiR1 a5V RYLYRESTL T t m ERGMRNGTePBy an
extrusion nmethod such as a T-die nethod or an inflation method, but
the fil mHAokneRids methodsi $neotude MY é@mSo IHFR Adt AL °FhB - dr ug

solution container is produced fromthe filmthus fornmed and,
t heref or@y}en-6,6 and nylon-6,10. Examples of fthe polyester

resins include polyvethylene terephthalates and
polybutylene terephthalates.

[0073] Where the plastic material for the drug
solution container is the multilayer f£ilm, the
multilaver film has a lavered structure including at
least three lavers, more specifically, the segl layer
of the polvolefin resin provided as the innermost layer
exposed in an inner surface of the drug solution
container, the protective layer provided as the
outermost layer exposed in an outer surface of the drug
solution container, and the intermediate layer of the
polyol resin provided between the seal layer and the
protective layer as described above.

[0074] The multilayer £ilm preferably further
includes a less water-absorptive laver of a less
water-absorptive resin provided on the inner side (seal
layer side) of the intermediate layer of the drug

solution container. In this case, the intermediate



52 highly flexible and soft. The followng nmultilayer filns
(1) to (I11l1) are preferred exanples of the nultilayer filmfor the
drug solution container. [0078] (1)5A& nultilayer filmhaving a
seven-layer structure including a seal layer 1 of a resin m xture of
a pol yethyl ene and a pol ypropyl ene, a layer 2 of a polyethylene, a

| ess water-absorptive |ayer 3 of a polycycloolefin, an internedi ate

| ayer 4 of an ethyl ene-vinyl al cohol copolynmer and a protective | ayer
5 of a pokyerhplferidevtchy aterpEdw dedurd ¥ LY of A ef F B HE LG fifer
side (innernost layer) | to an outer side (outernost layer) O of the
drug sol byi o tcont ainéhe ghgugwscdditesive |ayers 6, 7 of an adhesive
resin provided between the | ess water-absorptive |layer 3 and the
internedi ate | ayfstamping sk viekd 2BSS MakpBdPRSOTRYEYS4T&FE™ he
protective layer 5 (see Fig. 1). [0079] (I1) A nmultilayer film having
a si x-| ayeclstdacratFcvwclecl agiasseal |ayer 1 of a resin mxture of
a pol yethyl ene and a pol ypropyl ene, a |layer 2 of a pol yethyl ene, an

i nternedi at e | ayRire & otygicdidnd @hengi agrhahedifolr ¢6Fd Yt “Ehf 4
protective |layer 5 of a polyethylene which are provided in this order
from an ehserwikiel{timerese Fagadficablin Sut?t8fde (out er nost

| ayer) O of the drug solution container, and
absorbability of 0.01% or lower. Therefore, the

polycycloolefins are advantageous for reducing the
influence of the water exerted on the intermediate layer
of the polyol resin. The water absorbability is
measured in conformity with Method B (Water Absorption
after Immersion jin Boiling Water} of "Plastics -
Determination of Water Absorption” specified by JIS
K7209-2000.

[6075] Specific examples of'the polycycloolefins
include copolymers of ethylene and dicyclopentadiene
compounds (and their hydrogenated products),
copolymers of ethylene and norbornene compounds (and
theirhydrogenatedproducts),ring—openingpolymersof
cyclopentadiene compounds {and their hydrogenated
products)}, and ring-opening polymers of two or more
types of cyclopentadiene compounds (and their
hydrogenated products), among which the hydrogenated
products of the copolymers of ethylene and the

norbernene éompounds and the hydrogenated products of



53 two adhesive layers 8, 7 of an adhesive resin provided between the
pol yet hyl ene layer 2 and the internediate |ayer 4 and between the
internmediate | ayer 4 and the protectsve |layer 5 (see Fig. 2). [0080]
(Irr)y Amultilayer filmhaving a four-layer structure including a

| ayer 2 of a polyethylene, a |less water-absorptive layer 3 of a

pol ycycl ool efin, an internedi ate | ayer 4 of an ethyl ene-vinyl al cohol
copol yner and a protective |layer 5 of a pol yethylene which are

provi ded titre thisgorgden Froni an ) Pedamer e fi AREr REsII%R Y YP RSt §an
outer side (outernost layer) 0 of the dru% sol ution contai ner %see
Fig. 3). cyclopentiafli¢me ndBrilvaiekves | ns THI9S anklC VPV S 1Rt HBhEEng
between the | ess water-absorptive |ayer 3 and the internediate | ayer
4 and t hendmndenysteat vebhhele simee nedi dfe Uy RIP2T44F t he protective
| ayer 5 are achi eved by the provision of the two adhesive | ayers 6
and 7, rdspetéivel FheAmelhalayelsy fihe BENdiGHE baehed? 3 HE3¢ aflr s
may be achi eved by applyi ng an adhesi ve agent between the_| ayers

Wit hout teveaptomesi drepErt Waisdhesoveaidfera ¢HB8IPMEE hEORUI ti | ayer
film(lll), the bonding between the | ess water-absorptive |ayer 3 and
t he i nt erimmikaténicapbe druads e hutbomdrrg e 1 ﬂ%ﬁ%%%ﬁ?&tye

| ayer 4 and the protective |layer 5 are 54 achieved by applying an
adhesi ve tayomspbeewesn 2hdsdMRReE sTeAI SYRRPR-case of the nmultil ayer
films (1) and (11), the bonding between the |ayers may be achieved by
the provision of Exaemdhespfe tig et kastamefe include polyolefin

elastomers such as polyethylene elastomers and
polypropylene elastomers, and styrene elastomers such
as styrene-ethylene/butylene-styrene block copolymers
(SEBS), styrene-butadiene-styrene block copolymers
(SBS),styrene-isoprene—styreneblockcopolymer(SIS),
SEBSs modified with maleic acid,
styrene-ethylene/propylene-styrene block copolymers
(SEPS), styrene-ethylene/butylene block copolymers
(SEB) and styrene-ethylene/propylene block copolymers
(SEP), among which the polyethylene elastomers are
preferred.

[0077] The plastic material for the drug solution
container is formed inteo a film, for example, by an
extrusion method such as a T-die method oxr an inflation
method, but the film formation method is not limited
to this method. The drug solutiom container is

produced from the f£ilm thus formed and, therefore, is



multilayer film(lll), the polyethylene |ayer 2 is an innernost

| ayer, which serves as a seal |ayer. [0082] Exanpl es of the adhesive
resin for the adhesive |ayers includ& adhesi ve pol yol efins. Specific
exanpl es of the adhesive resin include adhesive polyols avail abl e
under the trade nane of ADMER (registered trade mark) series from

M tsui Chem cals, Inc. Exanpl es of the adhesive agent include
pol yur et hane resins. Specific exanples of the adhesive agent include
pol yur et hdrsdh ¥esf hexapdiq aP @ 8AESr the trade nanes of TAKERACK

(registered trade mark) series and TAKENATE (registered t mar k)
series from M t sthe Cf\@%?i@&ﬂ@@é!%‘?%%ﬁ&ﬁ& fF'&rE".S [(5(983t]°l'h(ef]?]gfc?<3ﬂeesses

of the respective layers of the nultilayer filns are not ,particul arl
G 3P O HEF S e

|i mited, pmstf amape BeeBampd® s P T Wiibrhagermbdni™ iHF of T e entire

drug solution container after the steamsterilization process or the
hot wat esosteri¢pzarindg@eEess and t he steady-state oxygen

perneability of the entire drug solution container fall w.thin_ the
af or ementliddhie®]l r ah§és A mgsltilayer film having a seven-layer

structure including a seal layer 1 of a resin mixture
of a polyethylene and a polypropylene, a layer 2 of a
polyethylene, a less water-absorptive layer 3 of a
polycycloolefin, an intermediate layer 4 of an
ethylene—vinylalcoholcopolymerandziprotectivelayer
5 of a polyethylene which are provided in this order
from an inner side (innermost layer) I to an ocuter side
(outermost layer) O of the drug solution container, and
two adhesive layers 6, 7 of an adhesive resin provided
between the less water-absorptive layer 3 and the
intermediatelayerzlandbetweentheimtermediatelayer
4 and the protective layer 5 (see Fig. 1).

[0079] (II)} A multilayer film having a six-layer
structure including a seal layer 1 of a resin mixture
of a polyethylene and a polypropylene, a laver 2 of a
polyethylene, an intermediate laver 4 of an
ethylene-vinylalcoholcopolymerandaaprotectivelayer
5 of a polyethylene which are provided in this order
from an inner side {(innermost layer} I to an outer side

(outermost layer) O of the drug solution container, and



Where the drug solution container is a bag type container to be

described later, it is preferred that the internedi ate |ayer has a

t hi ckness of 3 to 20 pmand the nultsBayer film has an overal

t hi ckness of about 180 to about 300 um but this arrangenment is not

limtative. [0084] The drug solution container may be, for exanple,

of a so-called bag type which is flat and highly flexible and soft,

or of a so-called bottle type which is flexible and has strength

suf fi ci entwt cadhestiaien Laywecond ai heof shaprdhpgiviecdefty PTAEIdPdy

solution container of the bag type is preferred. ) The net hod

of produchegwehe diwg solpeibyleot digieeri3 abe pALt A FTIEANS ed,

but may be properly selected according to the shage of the dru%

sol uti on rapeai #erand 098EVEem dxaapielerme Hrage sébFGont coRtathEr of

the bag type may be a drug solution container including a single

cont ai nerppoteidai feorlezpatraisni (gea Hidg ol ution, or a so-called

mul ti-chanmber container including a plurality of container fortions

i sol at ed feoaDdacH It herA byud tidakt s~ sBaled hspriprgna four-layer

Bag-type drug sol ution containers are shown as preferred exanpl es of

the drug sbtutitorecomclin@ingnaFl ggerdi2of s pobpethylene, a less
water-absorptive layer 3 of a polycycloolefin, an
intermediate layer 4 of an ethylene-vinyl alcohol
copolymer and a protective layer 5 of a polyethylene
which are provided in this order from an inner side
(innermost layver) I to an outer side (outermost layer)
0 of the drug solution container {see Fig. 3).

In the multilayver films (I) and (1T}, the bonding
between the less water-absorptive layer 3 and the
intermediate layer 4 and the bonding between the
intermediate layer 4 and the protective layer 5 are
achieved by the provision of the two adhesive layers
6 and 7, respectively. Alternatively, the bonding
between the layers may be achieved by applying an
adhesive agent between the layers without the provision
of the adhesive layers.

[o081] In the multilayer film (III), the bonding
between the less water-absorptive layer 3 and the

intermediate layver 4 and the bonding between the

intermediate layer 4 and the protective layer 5 are



[ 0086] Referring to Fig. 4, a bag-type drug solution container 10

i ncludes a heavily seal ed peripheral portion 11 which is forned by
heat - seal i ng peripheral edge portioms¢of two plastic filnms (a front
filmand a rear filn) stacked one on the other, and a contai ner
portion 12 defined by the heavily seal ed peripheral portion 11 for
containing a drug solution. A tube nenber 13 which permts

communi cati on between the container portion 12 and thg qut side of the
drug sol wé¢mhereht BvnaPabY i8gpadyi e BaVRe@¥ T he PRONEST I ERA t he
rear filmat a part of the heavily seal ed E)Ler_i pher al fgrti gg 1%1‘1:1

[ 0087] Reflery ¢ng .t 0ASi 4N Sheacasia Pic hBFLBR IR EST (i1 ORScOht afRdr 15
of the bag t}/pe i ncl udes aheavily seal ed peri pheral pgrti on, 1§ gvgi ch
i s formed bY) heabpl P aiebingeReitve per FRRel &Y Ty pér Lo bt T Wo
plastic filns (a front filmand a rear filn) stacked one on the

ot her, ari ateenpaovess port Pén tdet | ReBeBY Ythe RESTEI'y g[éléﬂ <
peripheral portion 16 for containing a drug sol uti o\r,]]'. The geavi la}ﬂ
seal ed perebhdiavegorfdileon (BITdcl (s BP Iaf FREH-meavityEeal 88 Eilde
portions 17 which are spaced fromeach other in a transverse

di recti onippeepeAditc lareto e engtRY o6f at%eat%aéﬂ ¥ tilms, and
a weakly sealed portion 18 extends in the transverse g%r ec{?gﬁggive

bet ween the0H3advi | ¥ =eam beis A EhsoRrERERS VT Fes3R FRE EBRtATRET
portion is partitioned into a first container gorti on 19 gi sposed on
a | over shelens d@en-¥denroleFront Pelye Eid B° secSRE Toht &i ner
portion 20 di sposed on an upper side as seen féom 1pe trontoii gﬁsby

t he Weakl%lx%'éﬂp-@é‘ ﬁgr*@h@naq esive resin inciude adhesive poly

available under the trade name of ADMER (registered
trade mark) series from Mitsuil Chemicals, Inc.
Examples of the adhesive agent include
polyurethane resins. Specific examples of the
adhesive agent include polyurethane resins available
under the trade names of TAKERACK (registered trade
mark) series and TAKENATE (registered trade mark)
series from Mitsui Chemicals Polyurethane, Inc.
[0083] The thicknesses of the respective layers of the
multilayer f£ilms are not particularly limited, but may
be set so that the oxygen permeability of the entire
drug solution container after the steam sterilization
process or the hot water sterilization process and the
steady-state oxygen permeabllity of the entire drug
solution container fall within the aforementioned

ranges.



[ 0088] A snal | bag 21 having a generally rectangular front shape for
containing a drug solution is provided in the second contai ner

portion 20. The small bag 21 include85a weakly seal ed peri pheral
portion 22 which is formed by weakly heat-sealing peripheral edge
-portions of two plastic films (a front filmand a rear film stacked
one on the other, and a container portion defined by the weakly

seal ed peripheral portion 22 for containing the drug solu iont The .
cont ai ner porti offbieredite tdBREdS PARS 1R BN pRF ERENtS 352386 “¥RHi ch
are each defined by the weakly seal ed peripherahﬁporti n 22dan a
weakl y seaPedapaned grp 2ue et ERFINE Det 7kBh - alfarr® S FonGeF %eddds 23
of the weakly seal ed peripheral portion 22. The front fél a t he
rear filntbe ﬁﬁé%ﬁﬁﬁgléﬁg 2P%Re Fé§p€cﬁn&ﬁ§nﬁﬁfe§q()tﬂé Eroﬁg
filmand the rear filmof the nulti-chanber container 15.(%%0%9 The
weakl y seah@dhpomuldnl 18Yprobi 4B e AReeH e ¥ thdC vunE 8iHe AO58tT i on
19 and the second container portion 20 is unsealed b pressiqg ei t her
of the tmbsﬁoﬁpmahﬁuboﬁﬁQNﬁﬁiQP“?Otﬁ&%xﬁEEaPﬁ?Wﬁ%b 381 #%ons 58
contained in the container portions 19, 20 to apply a liquid pressure

to the wehkhytaddle®l- portion 18. The weakly seal ed peripheral portion
22 of the small bag 21 is also unseal ed when the two contai ner
portions 100820 arfhe suad seod ohedfiTht 21 RPN BEJNE otiieT SRy RS -
unseal i ng of the weakly seal ed portion 18. Thus, the dr%gﬁzolutions

t

separ at el 9£ GoRPaidrel ¢ A Rae TIPS WG dishér BfoPRi%RL 98! e&hy

cont ai ner portion 20 and the two congﬁrtnents 25, .26 of, tgi snﬁgi bag
21 are m &ed Q@@Epm_of a so-called bottle type which is exible

and has strength sufficient to maintain its container’
shape. Particularly, the drug solution container of
the bag type is preferred.

The method of producing the drug solution
container is not particularly limited, but may be
properly selected according to the shape of the drug
soiution container.

[o085] For example, the drug solution container of the
bag type may be a drug solution container including a
single container portion for containing a drug solution,
or a so-called multi-chamber container including a
plurality of container portions isoclated from each
other by a weakly sealed portion.

Bag-type drug solution containers are shown as
preferred examples of the drug solution container in

Figs. 4 and 5.



[ 0090] The aforenentioned plastic filnms or the nultilayer filnms for
the production of the drug solution container are enployed as the two
plastic filnms for the drug solutionSontainer shown in Fig. 4 and the
two plastic filnms for the nulti-chanber container 15 shown in Fig. 5.
The two plastic films for the formation of the small bag 21 of the
mul ti-chanber container 15 shown in Fig. 5 are preferably forned of

an oxygen-perneabl e plastic, but this arrangenent Im§ not | iln{)i.tfg}'lve.
Wiere thd &ad ] baBefernmirdrivd 9 - the DBRABNIBELMEENI% SN-ast 1T,

oxygen can easily mgrate between the spall bag 21 and.the second
9, £f

cont ai nercqoraipAr20.0 TeeLRELE, & MBIt SETE0RGgBATdPEYsT Ved in

the drug solution contained in the small bag 21 can _be reducl_?é:lrgg t he
sane 59 prarbenad lf vRiche ok yigermafsBE Ped S 1T T hetPud SSotiit T bhs

contained in the two contai ner portions 19, 20. cjhogmggx%r@hrgsaga t he
oxygen- perdmahberpiang cof nErgd® 1ot Yot ef L& Sukh BECRS yetny I hes
and pol ypropyl enes, and pol ycycl ool efins, which are safe ané:l :(L:ffggonl y
used as matFdmlEile) FEGFHD Wk HhefRe other. ang & §§ %o tt ron
container including a small bag provided in one 05‘,& ont ai ner . ..1
portions paikécphd Zmiefivpdnber doht BPASE L5 SRBWAS PP VB Is

wel | -known. Specific exanples of such a _drug sol uti.on co%a{agre

i ncl ude @awdieal ldulf9T cRARFEL T aPnér YH sTPOBEG YT | it ernati onal
Publ i cati on W20031092574, and a nedical mnult] Tcha[gbetr cont aj ner

di scl osedig¢mbgp- ¥320051 6p3ppyFmits communication between the

containerportion]j!andtheoutside(ﬁfthedrugsolution
container 10 is provided between the front film and the
rear film at a part of the heavily sealed peripheral
portion 11.

[0087] Referring to Fig. 5, a multi-chamber drug
solution container 15 of the bag type includes a heavily
sealed peripheral portion 16 which is formed by heavily
heat-sealing peripheral edge portions of two plastic
films (a front film and a rear f£ilm) stacked one on the
other, and a container portion defined by the heavily
sealed peripheral portlon 16 for containing a drug
solution. The heavily sealed peripheral portion 16
includes a pair of heavily sealed side portions 17 which
are spaced from each other in a transverse direction
perpendicular to the lengths of the two plastic £ilms,
and a weakly sealed portion 18 extends in the transverse

direction between the heavily sealed side portions 17.



[0092] I n the drug solution container having the small bag provided in
the one container portion, like the multi-chanber container 15 shown
in Fig. 5 the lipid-soluble vitamnsZontaining solution is
preferably contained in the snmall bag 21, but this arrangenent is not
limtative. Where the snmall bag is partitioned into two conpartnents,
it is preferred that the |ipid-soluble vitamn containing solution is
contained in the one conpartnent 25 and the micronutrient netal

el ement cHaeareigigee Ot POR tieeohs aPAEF it e hedotRd® conbpaFErfent 26,
but this 60 arrangenment is not limtative. [00931As descri bed above,
t he reduce@ndpdsdy @RokigenloftiemodedgCBoPulliP#ien Skhar agt 8fCred
in that the drug solution is filled and sealed in the drug sol ution
cont ai nerfae# thenfswdjecibdet 8ndhe St ePRIFPLG DR DF 6288 40r
the hot water sterilization process, and that the dissol ved oxygen
concent r A1 dRosker €3f 415 HBP K| GHe tFRmrs 2ePphrRieFRhef BRPGefL9e
pernmeability of the plastic nmaterial reaches the steady-state |evel
after thestehm steakly zaerdebroersiodr tthe hot water sterilization
process. Mre specifically, an exenplary nethod for the
steam st er?9$8ati o prEdelsPaS X KijhlpPedstieBestdaril teftrRIAL%MN
(autocl ave) nethod. Exenplary nethods for the hot water sterilization
process iflepnleshapet fwat o0 bR iPOnasEELd EL4t4 ohe fret fodTaHd 38 Shot

wat er shower sterilization nmethod. [0094] The dru%?solution cont ai ner
(drug solifibhe second container portion 20. he small bag 21

includes a weakly sealed peripheral portion 22 which
is formed by weakly heat-sealing peripheral edge

portions of two plastic films (a front £ilm and a rearxr
£ilm) stacked one on the other, and a container portion
defined by the weakly sealed peripheral portion 22 for
containing the drug solution. The container portion
is partitioned into two compartments 25, 26, which are
each defined by the weakly sealed peripheral portion
22 and a weakly sealed portion 24 extending between a
pair of longer edges 23 of the weakly sealed peripheral
portion 22, The front film and the rear f£ilm of the
small bag 21 are respectively fixed to the front f£film
and the rear £ilm of the multi-chamber container 15.
[0089] The weakly sealed portion 18 provided between
the first container:portion 19 and the second container
portion 20 is unsealed by pressing either of -the two

container portions 19, 20 tc cause the drug solutiocns



cont ai ni ng pack) which contains the drug solution is heated for a
predeterm ned period during the steamsterilization process or the
hot water sterilization process. Thex®fore, the oxygen perneability
of the plastic material for the drug solution container can be

i ncreased. More specifically, the oxygen perneability of the plastic
material for the drug 61 solution container is set at a | evel not

| ower than 200 cnB/ nR. 24h-atm as nmeasured at a tenperature of.25C at
a huni di tyontat0%@Him ttHien Aonkedne afmeF tEABSstdamsd 677 138RIYof
process or the hot water sterilization process. %0095]Cbnq%tiogaefor
the stearisgeiill prasisoreroecsBeoreed heteheer Per&S9d 2% 1 on

process to be prefornmed on the drug solution container are operly
det er ni nede aktyr dierg- ¢d pﬁ@i@ﬁw@ﬁdp%é%&ﬁ of the &%@fio}?ﬁtgi on
to be contained in the drug solution container and the nFteriahgand
the thi cknksiss eflshaips asipd whedr the £8P ERETF USSR AT FORS -7~
cont ai ner. Therefore, the conditions for the ste £h
sterilizal®oarpr ceesse @r onGomPRRE i eatgr MA TR nPRed, Pt TafBe =7°
determ ned as descri bed above. For exanple, the conditiog fort§gg
st eam st eunsp2atinen qff ddes swaps 1t et EdE yP SGER ohat® t he %PSCes
tenperature is 100 to 121C, the grocess period_is 10 to go m_nut es,
and a protesg PrdSEUFRNEsSEEGIEE B BBE0F PR IEBAdAT Jhe fbr*fife hot
water sterilization process may be determ ned as descri bed abovez.O In
the hot wateradmen [nontien plocdde TRECHEL EPNTEIERT BOHF 18P dyed

over the drug solution container. [0096] The stean1st%filizaggon
process oanghehhotwo compartments 25, 26 of the small bag 21 are

mixed together.

[0090] The aforementioned plastic f£ilms or the
multilayer fiims for the production of the drug solution
container are employed as the two plastic £ilms for the
drug solution container shown in Fig. 4 and the two
plastic £films for the multi-chamber container 15 shown
in Fig. 5.

The two plastic films for the formation of the
small bag 21 of the multi-chamber container 15 shown
in Fig. 5 are preferably formed of an oxygen-permeable
plastic, but this arrangementjﬁ;not.limitative. Where
the small bag 21 is formed of the oxygen-permeable
plastic, oxygen can easily migrate between the small
bag 21 and the second container portion 20. Therefore,
the amount of oxygen dissolved in the drug solution

contained in the small bag 21 can be reduced in the same




wat er sterilization process is preferably perforned in 62 an inert
gas atnosphere. In this case, gas present in the head space of the
drug solution container can be replaz®&d with an inert gas to sone
extent during the steamsterilization process or the hot water
sterilization process, so that the anbunt of oxygen in the drug
solution container or the anmobunt of oxygen to be renoved fromthe
head space during the steamsterilization process %{ t he hot_ water
sterilizAt3omeProtdr CAf BEIHSL idH F30 1V 5 Ar budded ST 09 FA The PREr t
gas is not particularly Ilimted, but exagples of the iner# gas

i ncl ude 2R batReANd RrgRR, THG GPAFRIPESs A9EHF e F0 Lr et ®rably do

not) cause oxi dative deconposition or degradation of the dr
solution.l00911  Rr@E@P e Hﬁuéﬁﬁﬂ?ﬁ?ggnﬁ&ﬁ%ﬁ%ﬁPgﬁdélf%%?ﬁtion

cont ai ni ng pack) which contains the drug solution is S“Q&§Cted to the
st eam st e ¥12aei &P rotesdng U nBf RS SRE PRt Oh process,

the drug sol ution ) .
polypropylenes, and polycycloolefins, which are safe

and commonly used as materials for medical containers.
2 drug solution container including a small bag
provided in one of container portions, like the
multi-chamber containei 15 shown in Fig. 5, is
well-known. Specific examples of such a drug solution
container include a medical multi-chamber container
disclosed in International Publication_W02003/092574,
and a medical multi-chamber container disclosed in
JP-T-2005-523772.
[0092] Inthedrugsolutioncontainérhavingthesmall
bag provided in the one container portion, like the
multi-chamber container 15 shown in Fig. 5, the
lipid-soluble vitamin containing solution is
preferably contained in the small bag 21, but this
arrangement is not limitative. Where the small bag is
partitioned into two compartments, it is preferred that
the lipid-soluble vitamin containing solutiomn is
contained in the one compartment 25 and the
micronutrient metal element containing scolution is

contained in the other compartment 26, but this



contai ner containing the drug solution is stored in an environnent
havi ng deoxi dati on nmeans until the oxygen perneability of the plastic
material for the drug solution contaggmer reaches the steady-state

| evel . Thus, the dissolved oxygen concentration of the drug sol ution
can be adjusted at not higher than 2 ppm when the oxygen perneability
of the plastic material for the 63 drug solution container reaches
the steady-state |evel. [0098] The di ssol ved oxygen concentration of
t he drug sotakgement NDé hbghariniaat 2vppm when t he oxygen
perneability of the plastic material reaches the steady-state |evel
after thel msteam st asi ldesdt Obhedr aasse or thiee hot water sterilization
process. After the steamsterilization process or the hot
wat er st efédihati-aigyoresd,- oxypsi odoneégmitr eticrfigr stlieltokygehs
perneability of the plastic material for the drug solution container
to reach diherateadyi-sdatenl enak ithe yVrwal$yldtdays, iprisietadl pnd
days, nore preferably 14 days. In order to reduce the anpunt of the
oxygen dissolyadinnidardrgigosaltutémr oo ansedand tihendruiyisoked on
contai ner and the anount of the oxygen present in the head space of
t he drug ts®l thieoB tea as neri liiz aisipneberocets $ hat tthe dray weltwtd on
container is stored in the environnent having the deoxidation neans
for the afosedbikiadicth pproeed=aft einfihéhsttedrhast éikkiodate dnoPraedss
or the hot water sterilization process. [0099] The deoxi dati on nmeans
reacts widdnosygemtion thereof is not higher than 2 ppm when the

oxygen permeability of the plastic material reaches the
steady-state level after the steam sterilization
process or the hot water sterilization process.

More specifically, an exemplary method for the
steam sterilization process is a high pressure steam
sterilization (autoclave) method. Exemplary methods
for the hot water sterilization process include a hot
water immersion sterilization method and a hot water
shower sterilization method.

[C094] The drug solution container (drug solution
containing pack) which contains the drug solution is
heated for a predetermined period during the steam
sterilization process or the hot water sterilization
process. Therefore, the oxygen permeability of the
plastic material for the drug solution container can
be increased. More specifically, the oxygen

permeability of the plastic material for the drug



absor bs oxygen to reduce the oxygen content in the hernetic
environment. A specific exanple of the deoxidation nmeans is an oxygen
scavenger. Any of various ka@wn oxygen scavengers may be
used, but specific exanpl es of the oxygen scavenger 64 include
oxygen scavengers containing an iron conpound such as iron hydroxi de,
iron oxide or iron carbide as an active conponent, and oxygen
scavengers containing a | ower nol ecul ar wei ght phenol and an active
carbon assattitvercorpireitsr Exaspriestod levobmeeti hpWerathicnaBl0L
oxygen scavenger include ACGELESS (registered trade mark) avail able
from M t sebi aht- 2GasaCheriscale £onpady dinca , - MODURAN e adE R&HTE) at
avai l abl e from N ppon Kayaku Co., Ltd., SEOCUL (registered trade nark)
avai | abl ea fhomiNiigpono BS0d8%B3] ,witdip TAMURSL s afdgitstered stedade
mark) available fromgi Kako Co., Ltd., BITARON (trade nane)
avai | abl esteomlIcagosehr Goocedssl. or SANSOBYT (wabde msdre)lhiapltilsire
fromFI NETECH I nc., and OXYGUARD (trade nane) avail able from Toyo
Sei kan Kapsbaeskst.d. [ 0100] A process for reducing the dissol ved oxygen
content of the drug solution by the deoxidation neans is preferably
per f or medl ® @9 & lher @eti &1 ehvnsordftent tdef stedbys Barddticraphekage
havi ng an oxygen barrier property. An alum num | am nate film
or the |ikeogaysbemstdeabottherauerr spackiager fbtdpng e dRggdy be
barrier property.

preformed on the drug solution container are properly

determined according to the type and the amount of the
drug solution to be contained in the drug solution
container and the material and the thickness of the
plastic material for the drug solution container.
Therefore, the conditions for the steam
sterilization process are not particularly 1imited, but
may be determined as described above. For example, the
conditions for the steam sterilization process are
preferably such that the process temperature is 100 to
121°C, the process periocd is 10 to 60 minutes, and a
process pressure 1s 2000 to 3500 hPa. Conditions for
the hot water sterilization process may be determined
as described above. In the hot water sterilization
process, hot water is jetted or sprayved over the drug
solution container.
[00986] The steam sterilization process or the hot

water sterilization process is preferably performed in



An inventive production nethod for the

reduced- di ssol ved- oxygen-content drug solution includes: a drug
solution filling step of filling anég2 65 sealing a drug solution in
a drug solution container fornmed of a plastic material having an
oxygen perneability of not |ower than 200 cnB/nR.24h.atmat a
tenperature of 25C at a humdity of 60%RH within 12 hours after a
steam sterilization processor a hot water sterilization process_and
havi ng entiereytsgateasRPGaR e meabPl iy Sof afdt - I‘ﬁ%e‘?r?ﬁgﬁ 188

cnB/ n2-24h.atmat a tenperature of 25C at a humi di ;C\é of GOgﬁgnH; |
sterilizatéohegdepicaupfedinf¥ne aPdY SRt FBR “Eoit%i neF "t 6t he
steam sterilization process or the hot water st e;ﬁi | i zadgi on. progess
after theeplagesolwitinani LnaRt s¥ap; t8nF A SX6PPE cont ent
reduci ng step of reducing the dissolved oxygen concenttrati on of the
drug solstéesn séawtlhrghden RFAC2EHFMBY StorPRG M"Y ug sol ution
container in an environnent having deoxi di zation an% unt i Ie the
oxygen petewvalildaiior pRACEEEst iSO fdray i (W MRE Phe dYdady-stat e
| evel after the sterilization step. (0101].The drug, sol.ution ecoq:toai ner
i s the stive dsugheocdmigi el ¢@REALEGTH & "rr?%‘i“gﬁ Phe “FAVERL i Ve

r educed- di ssol ved- oxygen-content drug solution is onta%ned and

seal ed. Wor sempatsd | EaPMy thadr @R g SOAR | GRTEBF ditter >F§ Y ovi ded in
the same form by the sane production_nmethod as_descr,i bed Eb%‘{%o

Furt her , stho igigmk + PBSPEPGRT TuPEr FPe (R 0%958R Serfeabirity © b6
after the steamsterilization process or the hqt water sterilization
process, PHAgeEe Grealp- Qrﬁ%l%kvﬁéﬁlﬁfer%%‘éf’ﬁ%t‘y) , the materials and
the | ayered structure of the plastic material or the_nul.tilay ilm
for the HPOQG7dol utTlom iRt hi Ff Ja?@Q%@%%cﬁgaFﬁgs&lg&%er?bgordlé
above. Since the drug solution contajner has g very high

per meabi ekepflas 2 Hredet éﬁﬁrﬁecﬂ%r+‘6818f3f5efl“t%0%?8a%n30)e%¥%e%ht i on
process or the hot water sterilization rocegﬁ, t%e an%%ntcﬁséhe
oxygen dwbésiverre nlefs driPisl (O dPTREC RS Sttt "8 't ne oxygen
remai ning in the drug solution container can he redu e(%hoeutéé‘gg t he
drug sol ki@ ore afRePMIRF +héPD (He LPELREPATARR Bxygeh
perneability is very low, so that the intrusion of oxygen fromthe
out si de gadWel s gni fi cantly suppressed. Therefore, the drug sol ution

cont ai ner can st abl contain and store, for exanple,..an .
oxi dat i on- prone Pdﬁtuéroﬁﬁé? dyyg solutlion containdr (arly solution

containing pack) which contains the drug solution is
subjected to the steam sterilization process or the hot
water sterilization process, the drug solution
container containing the drug solution is stored in an
environment having deoxidation means until the oxygen
permeability of the plastic material for the drug
gsolution container reaches the steady-state level.
Thus, the dissolved oxygen concentration of the drug
solution can be adjusted at not higher than 2 ppm when

the oxygen permeability of the plastic material for the



[ 0102] Vari ous drug solutions may be filled and sealed in the drug
solution container. Particularly, the drug solution preferably
contains the oxidation-prone drug. BEsanples of the drug solution to
be filled and sealed in the drug solution container include those of
t he af orenenti oned reduced- di ssol ved- oxygen-content drug solution to
be contained and sealed in the drug solution container. Specific
exanpl es of the oxidation-prone 67 drug (am no acids, vitam ns and
the |ike) draugds o he tirgr edindiasn and- e deh & 6r Hue HTOREY of t&T+ akeVE laci d
containing solution, a vitam n containing saccharide solution, a

| i pi d-sol GBI0E & t arfiire cora 2 hvad ssrdenoncare At iRE af ERh & e
as those descri bed above. [01031The nethod of filling the drug

sol uti on Erluld adr ugssobudt itoiokent &hwer 3 nPPRevledy SREUPFEFS | | i ng
step is not particularly limted. The drug solution may be filled in
t he drug pelrewsiagni tbhyapferttby Bhastdinargtasindd reaches they the
sterilization step, the drug solution container is subjected to the
st eam st esitkeiadat- vre peodesse brafherhdthawad eeast &by LhL Fot YHTbcess
after the drug solution filling step. More specifically, an exenplary
met hod f oprbkesst eaam sher Ndizavabrrprsdoesligak IFihPHPESHFre st eam
sterilization (autoclave) nethod. Further, exenplary nethods for the
hot water steril iAftéortlps cressminendé 14 Aot oM e? C P AFeP i blpe ot
sterilization nmethod and a hot water shower sterilization mnethod.

[ 0104] Conditieans tieori theattioampstate $$za@ ippriod required fox the

oxygen permeability of the plastic material for the drug
solution container to reach the steady-state ievel is
typically 7 days, preferably 10 days, more preferably
14 days. In order tp reduce the amount of the oxygen
dissolved in the drug solution contained in the drug
solution container and the amount of the oxygen present
in the head space of the drug solution container, it
is preferred that the drug solution container is stored
in the environment having the deoxidation means for the
aforementioned period after the steam sterilization
process or the hoi water sterilization process.
[0099] The deoxidation means reacts with oxygen or
absorbs oxygen to reduce the oxygen content in the
hermetic environment. A specific example of the
deoxidation means 1is an oxygen scavenger.

Any of wvariocus Xnown oOxXydgen scavengers may he

used, but specific examples of the oxygen scavenger



process or the hot water sterilization process to be perfornmed on the
drug solution container, and an inert gas to be used for the
sterilization process are the sane a&4those descri bed above. 68

In the dissolved oxygen content reducing step, the dissolved oxygen
concentration of the drug solution is reduced to a | evel not higher
than 2 ppm by cooling the drug solution container in a hernetic

envi ronnment havi ng deoxi dation neans until the oxygen perneability of
the pl astizchuder PAY Gean@eaveRE e ARSI HR &P f® 109 (FHRPRPERSI ved
oxygen content reducing step, the drug solution container which
containsﬁWﬁﬁd@ﬁgi§@PU%ﬁﬁﬁ?§l§?oré@qﬁ1Q¥%ﬁ%n9Fr6ﬁﬂ§ncqﬁQ?ﬂ§ ffe
deoxi di zation neans until the oxygen perneability of the plastic

mat eri al dwra¢hevar ggrESINERbn eBAt ARASC T SRPESERE Sy SPAPE

| evel after the steam sterilization process or_the hot water
sterilizaibawprogess:cwharemp igist dPE8BLe Rk yEBN 2CSHCENt FATPBR of
the drug solution is adjusted at 2 ppmor |ower when the oxygen
perneamId&yagtivﬁeqﬁ@@@ﬂ@mﬁﬂfni%?aFBQQWMP%rﬁgcgﬁqﬁq?ﬁaigﬁtainer
reaches the steady-state |evel. [0105] The nmethod for the storage
after theactdhmbdeerrligan iSorBeessinrlie REELER B REFFFRZES on
process, the deoxidation neans and the nethod for the reduction of
the di ssoiwadeorpddn coviedprbdie AR ¥ehauhirbh FEh<CRFBLCRS sane
as those described above. The )

r educed- di @BRRVE] IR genMOBMBAN tEGEISomATDh &NE HIRP bP o8HEM on

met hod for the drug solution can reduce the anount of the oxygen
di ssol ved'ippoheKaggku Co., Lid., SEQUL (registered trade Tk}

available from Nippon Soda Co., Ltd., TAMOTSU
(registered trade mark) available from Oji Kako Co.,
Ltd., BITARON (trade name) available from Toagoseil Co.,
Ltd., SANSOCUT (trade name) available from FINETECH
Inc., and OXYGUARD (trade name) available from Toyo
Seikan Kaisha, Ltd.

[01001] A process for reducing the dissolved oxygen
content of the drug solution by the deoxidation means
is preferably performed in a hermetic envircnment
defined by an outer package having an oxygen barrier
property.

An aluminum laminate £ilm or the like may be used
as the outer package having the oxygen barrier property.
An inventive production method for the

reduced-dissolved-oxygen-content drug solution

includes: a drug solution £illing step of £filling and



drug solution contained in the drug solution container and the anount
of the oxygen present in the head space of the drug sol ution
cont ai ner, thereby suppressing the oxP8ative degradation of the drug
solution. Therefore, the reduced-di ssol ved-oxygen-content drug
solution and the production nmethod for the drug solution are

advant ageous for stabilizing the oxidation-prone drug solution such
as the amno acid containing_solution, the vitamn cqontai ning .
Sacchar | G SBLURRoR THET| PRSI E 61 CHH% CONREAR G BOrBEFET or
the fat enulsion faor a long period of tinme. [0106]In an inventive

dr ug sohﬂ'?ﬁFESnP£rﬁr@lBEEQQMW?F%?FQ&u HPgs 8P EFDETPen
content, the drug solution container for containing the drug sol ution
i s formed RFTESHPALS &Y naf el Wﬁgt’aﬁno%fgcbﬁ‘be/rrﬁééﬁihl'?f}?‘ 8 ot

| ower than 200 cnB8/n2.24h.atm at a tenperature of 25C at a hum dit

of BGOYRH Vi ¥HP AT 2E Wstr T alBefl fffe &tREH i |92 af PR HproeeiRot % he
hot water sterilization process and_having a steady-state_o e

per meabi | (GABF ot SFi IS TR 100 LAS B AT A n 51O T BiteP BTre
of 25C at a hum dity of 60%RH. %OlO?]The,aforenig%%fned drug sol ution
cont ai ner §5eThé1&atel AR RTR°8FEg2RS] BAVoT T SnfaiSTety T9F 2E6nP & STy
and seal ing the reduced-dissol ved-oxygen-content drug,sol ution of the
i nvent i on.PaBPeaddddi ¥y af | 5ot Ré 98y thar sbP Bt PBn/Bortd A& &L 2
provided in the same form by the sanme production_nethod as described
above. Fwﬁ?ﬁﬁ?r?ﬁﬁﬁﬁcﬁér?¥e§ Efard i RUPAARY the BRFGET prrneability
after the steamsterilization process or the hg% ter steiiILzation
process, and®thiiZeddRR sELE@ B RRPESTEHT | Fi§) T1He RRLEFAS and

the |l ayered structure of the plastic material. or the nmultilayer film
Sl LaRE

for the drify 5BFBEToh cbREaFhiEA™AE 198 PROSE TR AT iPey ot

per moabi | 1T Fr 58 S ECt BEAech BREPBD A1 Lr et KBS Pag sTELTTA4E on
0 S50l ved ST HESURIE Kol T oh ShA°CHT SHoURY OB GYGER T RAPRCA Y
Cont af ner S HR (Her STHE ek Adye R L DGR A oAbt T0Ey T e et T ow
Suppr assed Pty 85022 S HESHPEG Bt iR BonERaTer? G2t sbROry Corta 1

and store, [ or g XA & u 800X 3H Q10REONG, U H9eQVS T 8t naving

deoxidization means until the oxygen permeability of
the plastic material reaches the steady-state level
after the sterilization.step.

[0101] The drug solution container is the same as the
drug solution container in which the inventive
reduced-dissolved-oxygen-content drug scolution is
contained and sealed. More specifically, the drug
solution container is provided in the same form by the
same production method as described above. Further,

the properties (particularly, the oxygden permeability



[ 0108] Vari ous drug solutions may be contai ned and sealed in the
reduced- di ssol ved- oxygen-content drug sol ution containing pack.
Particularly, the drug solution prefssrably contains the

oxi dati on-prone drug. Exanples of the drug solution to be contained
and sealed 71 in the drug solution container include those of the
af orenenti oned reduced- di ssol ved- oxygen- content drug solution to be
contai ned and sealed in the drug solution container. Specific

exanpl es adft ethe: hox iz aons bevnd idraki ¢anPABCEEISdST FieakHs YEHP ¥ he
i ke), and the ingredients and the formnul ati ons of the am no acid
cont ai ni sgesvl Ut zahiomhenotagen cod abhengteacdhaf FAEesARHIDN, the
| i pi d-soluble vitam n containing solution and the like are the sane
as t hosepeesordbetlislyove tHe0m@gjdmizhe and the layered structure
reduced- di ssol ved- oxygen-content drug sol ution containing pack, the
drug sol etfi dinec@ritas nee materialdrary Yot wybhilavss édrﬂt%ig%ﬂ Hing
sealed in the drug solution container are enployed in the sane

conbi nat doasdlhatioh ¢hrtding sans ithe comepfeEhas® (456 driked
solution to be contained and sealed in the drug sol ution container of
t he af or eientéd onedineduddte disyel vl wikygenceditehtedr B§Ssdt uf FH¥.

In the drug solution containing pack, the drug solution may further
contain aifgt ewwbsnomermeabilddy Bey eh@refetaindrss R§Tbed
cont ai ned together with the oxidation-prone drug solutiaon in the drug
sol uti onaddremitiee fecgm sthe iflizahliPsi BAO&SRP $ R HAYRT? bITHFBhe

drug solution may be separately contained in different container
portionskterilization process, the amount of the oxygen

dissolved in the drug solution and the amount of the
oxygen remaining in the drug solution container can be
reduced outside the drug solution container. Further,
the steady-state oxygen permeability is very low, So
that the intrusion of oxygen from the outside can be
significantly suppressed. Therefore, the drug
solution container can stably contain and store, for
example, an oxidation-prone drug over time.

[cio02] Various drug solutions may be filled and sealed
in the drug selution container. Particularly, the drug
solution preferably contains the oxidation-prone drug.
Examples of the drug solution to be filled and sealed
in the drug solution container include those of the
aforementioned reduced-dissolved-oxygen-content drug
solution to be contained and sealed in the drug solution

container,. Specific examples of the oxidation-prone



72 [0110] Any of various known fat enul sions is enployed as the fat
enul sion. The fat enul sions may be used either alone or in

conbi nati on. Exenpl ary fatséand oils for the fat enul sion

i ncl ude those conventionally enployed for the fat enul sion. Specific
exanples of the fats and oils include vegetable oils such as soybean
oil, cottonseed oil, safflower oil, corn oil, palmoil, Japanese
basil oil and sesane seed _oil, and fish oil such a% od Ii(\{efzh%i .
These oi & Eay (BEigseP el Ghier VA RRIBF PR IMHT nati6n. - B&plary

enul sifiers for the fat emulsion include those conventionally,

enpl oyed ¥#9T pRALRE AT Ralt B SRFRELBRL &P Bs2E AR EuP Ei6n.
Specific exanples of the enulsifiers include eg%,ghos hol i&ilgrgag soy
bean phosphof#prdnoTHeskubAlPsi 3 e¥ ST ARY "h& UG Bi-t'Fer® BT OH& or i n
conbination. [0111]In _a preferred enbodi nent of %%&ﬂl _nventiyg io

r educed- i @58F #88--0%y ddRicdnt e At Pdrtuy IS UL F ofi® T 9® packt °Phe
drug solution container includes a plurali t(%/ of _cont ai n‘%i;1 ggro'gfieons

i sol at ed #r@ntbach idther T By th e eFWEDPS (YIS 85 CATRRT NG adid
containing solution is contained in one of th‘lg cont ahjn%rﬁ.({)or.t& QRs,
and a saclchbPBde s&he mefhad ShtlhetRPntBRcthed dResr the

oA e Pg S0l son Sontainer' O SAY UL LOTMHASY Hifrung

step 1s not particularly limited. The drug solution
may be filled in the drug solution container by an
ordinary method.

In the sterilization step, the drug solution
container is subjected to the steam sterilization
process or the hot water stefilization process after
the drug solution £illing step. More specifically, an
exemplary method for the steam sterilization process
is a high pressure steam sterilization (autoclave}
method. Further, exemplary methods for the hot water
sterilization process include a hot water immersion
sterilization method and a hot water shower
sterilization method.

[0104] Conditions for the steam sterilization

process or the hot water sterilization process to be
performed on the drug solution container, and an inert
gas to be used for the sterilization process are the

same as those described above.



73 plurality of container portions isolated fromeach other by the
renmovabl e partition nmay be, for exanple, a bag type container as
descri bed above. (0112] Exanples of té#®& am no acid containing solution
to be contained in the one container portion include the

af orenenti oned exenpl ary am no acid containing solutions, and
exanpl es of the saccharide solution to be contained in the another
contai ner portion include the aforenentioned exenplary vitamn
cont ai ni ng sacchari dbesdiuty ohse dapayeLet At ven §oF 6GUSHS Dbt 5P Red by
excluding vitamns fromthe vitam n containing saccharide sol utions.

| n anot herthedfss e bdednboiomancoaicare 2 hyaptpfehe drug solution

r educed- di ssol ved- oxygen-content drug sol ution containing pack, the
drug sol ut$ ore@enedi fier ai peveden @t priughrrt fhem SoMBat R TR7H18As

i solated fromeach other by a renovable partition, and one of the
cont ai nertipordiogsspdud igyml o bhgipesvilded iR BROERST SHie- DI PRET
contai ner portions. Further, the small bag is partitioned into_ two
conpar t mémeing depkddsd]iph enearantntédntBPnPRYISH BEOIEFRLLITY
contained in one of the two conpartnents, and a mcronutrient netal

- el enent  drfidrsobdEoni ¢ aont dpActepshefe thenat edsipat ERERt LoVe L.
[0113] Where the one container portion is the small bag provided in

t he anot Her tdumddiseelpedt pBHIeTheosfnt rpducing step, the drug

solution container which contains the drug solution is
stored in the environment having the deoxidization
means until the oxygen permeability of the plastic
material for the drug solution container reaches the
steady-state level after the steam sterilization
process or the hot water sterilization process, whereby
the dissolved oxygen concentration of the drug solution
is adjusted at 2 ppm or lower when the oxygen
permeability of the plastic material for the drug
solution container reaches the steady-state level.
[0105] The method for the storage after the steam
sterilization process or the hot waterx sterilization
process, the deoxidation means and the method for the
reduction of the dissolved oxygen content with the
deoxidation means are the same as those described above.
The reduced-dissolved-oxygen-content drug
solution and the production method for the drug solution

can reduce the amount of the oxygen dissolved in the



bag may be arranged in the aforenenti oned manner (see Fig. 5), but
this arrangenent is not limtative. Exanpl es of the
| i pi d-soluble vitam n containing solugon to be contained in the
smal | bag include the aforenentioned exenplary |ipid-soluble vitamn
contai ning solutions. [0114] Exanpl es of the mcronutrient mnetal
el ement drug solution to be contained in the snmall bag include drug
sol utions which contain a mcronutrient netal elenent conponent
i ncl udi ng datugd easltuiohen et emerti rset gt dthd o ¢ heo u bap e oositstd mer of
i ron, manganese, zinc, copper, selenium nolybdenum cobalt and-
chrom um and the anidentri cfohbier peyigarette ebeifrefn thepdratd surdedes
netal elenents that alleviate various deficiency synptons occurring
when a huwd@ntbatient sslutdatreddrhroimghra thghebal enperiad sishignthe
t herapy. These mcronutrient netal elenents may be used either alone
or in conbxialdtonvedependadg toiri vef shat drofg shé Watomnt Theywfore,
treated. The amounts of the micronutrient netal elenents to be added
are not pahte cablacledddhsbed,veas- dangeas ddet elosabriaecebshiyn and
amounts) of the mcronutrient nmetal elenments per day are within
ordi nary ramrgesco@oppenn memghndsE candtzendramge ssathtpref eyl y added
in the formof an aqueous solution 75 thereof to the drug sol ution,
and iron eevpnefagabliy &dded iabihezfioomtdfe axcioldbidnt-trereed doughe
drug solution. Manganese and zinc nay be m xed with an am no acid
sol uti on eplafsiaothaucte asol theonmigro uselid| 6213]eM eipgutsolent i ot al
el enents such as iron and

the vitamin containing saccharide solution, the

lipid-soluble vitamin containing solution or the fat
emulsion for a leong period of time,

i0106] In an inventive drug solution containing pack
with a reduced dissolved oxygen content, the drug
solution container for containing the drug solution is
formed of a plastic material having an oxygen
permeability of not lower than 200 cm®/m*24h-atm at a
temperature of 25°C at a humidity of 60%RH within 12
hours afiter the steam sterilization process or the hot
water sterilization process and having a steady-state
oxygenparmeabilitycﬁfnothigherthan100cmﬁ/m124hﬁim
at a temperature of 25°C at a humidity of 60%RH.
[0107] The aforementioned drug solution coﬁtainer is
the same as the drug scolution container for containing
and sealing the reduced-dissolved-oxygen-content drug

solution of the invention. More specifically, the drug



copper per se are not susceptible to oxidation, but act as catal ysts
that pronote the oxidation of other conmponents. That is, if the

m cronutrient nmetal el enment containffg solution is stored in the form
of a mxture with an amno acid containing solution or a vitamn
contai ni ng solution, oxidation and degradation of an amno acid and a
vitamn wll be accelerated. Therefore, where the mcronutrient netal
el ement containing solution is adm ni stered together w e+@/@ no
aci d consailntagnselantvhner £RePTPVARASE cohtHthi %“‘%o%%?‘oir# t%e

m cronutrient netal elenent containing solution_is_pref %

cont ai neslapeparadl gt ieanetd o 7 Q%isd:rc’ol?ﬁ"gi :br?é’%s'ol u ?gn or 't he
vitam n containing solution, for exanple,  in a multi-c¢ 14t

cont ai nethinpkodiemf te® 0P FEAE a5 nef RHoPEFOTE fpoerlt}g‘?ggagé ¥
stability of the drug solution, [0116] The pH of the _pmic ut rient
netal el after tbet sitwamy seattégatd gt A% QBFY 23; Eg;eeggi% about 4
to 8, nore preferably at about 4.5 to 6, typically b Si PH

adj ust i ngtagdnti fat §on M%?ﬁssuéﬁdasthe/gﬁ?&%gc %%C% '3(%%(?86 acetic
acid, lactic acid, malic acid or citric acid, ar_ an_alkali %ﬁ;q&@s
sodi um hypdroeais)lity) ., they ﬁaft@rqlr?elrsaﬁfb‘%hfg?eg’r %Frggdgé??ﬁo i nent  of
the inventive reduced-di ssol ved-oxygen-content . dru l.ug i th

cont ai ni n§ phekplas bhe rf@)aEEFéaéoﬁtraiW%d“%]o?h%F‘gr?% ??LVJT a%&n ©
contai ni ng saccharide solution and a |ipid-soluble vitagin gonagning
sol uti ondzne sefartien cepheabfEdar® FMfuf B chs Ielroséaoﬁmt‘“:%i ner
including three or nore container portions. In.this cage. the,gppunts
of ani noakeivds, s8&BRer ity AFPEamN S HhaRe8& Yot YT s are the same

as those described for the reduced-dissol ved- oxygen- t He
sol ut i onhifal 1FFFEr Dt Re TRabddidisso? ¥ ed- Sﬁ?di%‘?%ﬁrﬁlﬁ gl%tdegﬁr%gi

sol ution containing pack, the drug solution is fil gd4in
t he drugagdian itdre coheamnef eZdd 1 Frh SfpPeCCsd 1 om% ﬁ%%’?{ej%?n% *

sterilization process or the hot water sterjlizat]i £, @ has
a di ssol wde ok §eatdfc @i aeF8n SPenﬁf“%‘flbjﬁe?%tﬁg%@%gfnlﬁ%%@t he

oxygen perneability of the plastic material .reach -stat e
| evel af tiar tiife daramast ®E{ PPzaR oRPFr 8’5‘8é1§1t0r°affﬁ%%f%%wm%%rg§g¥l%tga

sterilization process. ) ]
in thg drug solution contalner can be reduced outside

the drug solution container. Further, the
steady-state oxygen permeability is very low, so that
the intrusion of oxygen from the gutgide can be
significantly suppressed. Therefore, the drug
solution container can stably contain and store, for
example, an oxidation-prone drug over time.

foLosl Various drug solutions may be contained and
sealed in the reduced-dissolved—oxygenmgontent drug
gsolution containing pack. Particularly, the drug

solution preferably contains the oxidation-prone drug.

Examples of the drug solution to be contained and sealed



The drug solution container (drug solution containing pack) in which
the drug solution is contained and sealed is subjected to the steam
sterilization process or the hot waten sterilization process, whereby
77 the drug solution container is heated for a predetern ned peri od.
Therefore, the oxygen perneability of the plastic material of the
drug solution container can be increased. Mre specifically, the
oxygen perneability of the plastic material of the drug solution
cont ai nerihsthet auq keveltinot dtomtrimean 2001luds/ rh@dd. afmtdse
nmeasured at a tenperature of 25C at a humdity of 60%RH within 12
hour s af t 8f ot bfiesiicoom st ekriekiuzed d odipsodessi ooxybenhatombenit drug
sterilization process. [0118] The steam sterilization process or the
hot wat erssiatiilimz&abi ba pinceindd aper featedl dm the drug soluttiiom
cont ai ner under the sanme conditions by the sane nethod with the use
of the sag®nitAgmniegas spedeascird bedambdes &Eurther oxtiea kohotfadre t he
storage after the steamsterilization process or the hot water
sterilizagitan precess, athdsdeoxl tdaniors reahsthand itkwe) neehdd ot t he
reduction of the dissolved oxygen content with the deoxidati on neans
are the sangradildiose descritbedfabmudations of the tdwino acid

r educed- di ssol ved- oxygen-content drug sol ution containing pack, the
anount of cbhe aaxyigen st ssbived thet hitdmig solnitdonisant arrdddifie he
drug solution container and the anmount of the oxygen present in the
head spaceodfittifer drtigesaligtidnscanbdieneritamin containing

solution and the like are the same as those described
above.

(01091 In the reduced-dissolved-oxygen-content drug
solution containing pack, the drug solution container
and the drug solution to be contained and sealed in the
drug solution container are employed in the same
combination as that of the drug solution container and
the drug solution to be contained and sealed in the drug
solution container of the aforementioned
reduced-dissolved-oxygen-content drug solution,.

In the drug solution containing pack, the drug
solution may further contain a fat emulsion as required,
and the fat emulsion may be contained together with the
oxidation-prone drug solution in the drug solution
container {e.g., the fat emulsion and the
oxidation-prone drug solution may be separately

contained in different container portions).



78 be reduced, whereby the oxidative degradation of the drug sol ution
contained in the drug solution container can be suppressed.
Therefore, the reduced-di ssol ved- oxygen-content drug sol ution
cont ai ni ng pack i s advantageous for containing and storing the
oxi dati on-prone drug solutions such as the am no acid containing
solution, the vitam n containing saccharide solution, the
| i pi d-soluble vitam n containing solution and the fat enul sion either
al one or [igL ropbi nAahiyons EXANPLESk hOo¥1OF Fheepndsamn $ nve Biroo Y |
herei nafter be described by way of inventive exanples and conparative
exanpl es.adPrepar akicornof1 Hf g . Solmid ofist Eouhdiagneonmey( Preepasadi on
of Am no Acid Containing Solution) The foll owi ng am no
aci ds, thafiwétowniibgecl®ect 10l yoamangtihe.fol | owi ng anti oxi dant were
di ssolved in injection distilled water, and the pH of the resulting
sol ution was adjEsteglairy.Bawst mnslicel hécfaa dhé of Bobweditbys ¢ R r ogen
repl acenment (bubbling). Further, the follow ng water-soluble vitamns
wer e addeathd Dudbetreldd | ©nnvehitchovaslynetnplowed) Eotredtep fat
emulsion. Specific examples of the fats and oils
include vegetable oils such as soy bean oil, cotton seed
0il, safflower oll, corn oil, palm oil, Japanese basil
0il and sesame seed oil, and fish oil such as cod liver
0il. These oils may be used either alone or in
combination. Exemplary emulsifiers for the fat
emulsion include those conventionally employed for
pharmaceutical preparations such as a fat emulsion.
Specific examples of the emulsifiers include egg
phospholipid and soy bean phospholipid. These
emulsifiers may be used either alone or in combination.
[0111] In a preferred embodiment of the inventive
reduced-dissolved-oxygen-content drug solution
containing pack, the drug solution container includes
a plurality of container portions isolated from each
other by a removable partition. An amino acid
containing solution is contained in one of the container
portions, and a saccharide solution is contalned in

another one of the container portions.

The drug solution container including the



79 aseptic filtration. Thus, an am no acid containing solution was
prepared. [0120] Conponents contained in the am no acid containing
solution are as follows. Parenthesi Z&d val ues indicate the anounts of
t he conponents contained in 300 nL of the ami no acid cont ai ni ng
solution. Am no acids: L-leucine (4.2 g), L-isoleucine (2.40 g),
L-valine (2.40 g), L-lysine acetate (4.44 g which is equivalent to

3.15 g of L-lysine, L-threonine (1.71 g), L-tryptopha 0. 60
L- met hi omilnec{1it¥ @) wate@ypq-m’egpﬁé (l(ﬁ%‘gabgam% sea“g‘)l

equi valent to 0.30 g of L-cysteine), L-phenylalanine_(2.10
L-tyrosim&ﬂérJEWgyheLr&m9Wﬁhée(B?I$%®%°Q:%?¥tPﬁrnggfiﬁﬁéﬁﬁ%e’
L-alanine (2.40 g), L-proline (1.50 g), L-serine $0.90 g), L-glycine
(1.77 g) a Ibagphybiec coi8ai0e30 ap IRTcEifet #MPLVEcid (0.30 g)

El ectrolytes: calciumchloride (0.37 g which is e uivalenaﬁio SbgB
nEg of Ca[Z)iMIrragﬁagmesmlof%fcée(ei.“ezmgawi‘ridcﬁo?%%édlﬂ%%lse “t5°5. 03
nmeEci of My2-') and potassium acetate (1.08 g which is e uiyalgnéeto
11. 0 nEq tof BE) cYateritod ubhe thia 418 A1sCORLEIH $anPEE *E8 nyf} “an
folic acid (0.2 ng) Antioxidant: sodium hydrogen sulfite 15.%?
[0121] Forieul af boene Pk epadatszimbi a S3c ATErT e C 36 ﬁ‘i’b‘?m%lnlﬁ'

solutions, and examples of the saccharide solution to
be .contained in the another container portlon include
fhe aforementioned exemplary vitamin containing
saccharide solutions, and saccharide solutions
obtained by excluding vitamins from the vitamin
containing saccharide solutions.
Inanotherpreferredembodimentcﬂftheinventive
reduced-dissolved~oxygen-content drug solution
dontaining pack, the drug solution container includes
a plurality of contalner portions isolated from each
other by a removable partition, and one of the container
portions is a small bag provided in another one of the
container portiomns. Further, the small bag is
partitioned into two compartments, A lipid-socluble
vitamin containing solution is contained in one of the
two compariments, and a micronutrient metal element
drug solution 1s contained imn the other compartment.
[01131] Where the one container portion is the small

bagprovided:ﬂ1theanothercontainerportion,thesmall



The foll owi ng saccharide and the follow ng electrol ytes were
di ssolved in injection distilled water, and the pH of the resulting
solution was adjusted at 4.0 with acetic acid, followed by nitrogen
repl acenent (bubbling). Further, the follow ng water-sol uble vitam ns
were added to the solution, which was in turn subjected to aseptic
filtration. Thus, a saccharide solution was prepared.
Conponents contained in the saccharide solution are as foll ows.
Par ent hesiazedhasal niesarmdingpt® thet hapafits eofen hibosofpSIEMST coht i ned
in 696 nL of the saccharide solution. Saccharide: glucose (175 g)
El ectrol ytigs: Sbdi bmtchtlvi & derfaGegenhi éi5 e eqbiRat&R1¥D- 35. 0 nEg
of Nat), sodiumlactate (1.65 g which is equivalent to 14.7 nEg of
Nat), potassi umEkhopildes (OFf 748eg lith th- foladdievar ehemid 10. 0 nEq/ L
of K), potassiumiodide (0.083 g which is equivalent to 0.50 nEq of
| e) and putrassiuimdi kydrwgénnptespimtec0ag2ed whi ERei $Tut vVafEnt
to 6.03 nEg of K-E) Water-soluble vitam ns: thiam ne hydrochl oride
(1. 95 npgingyudedoxihme diorewkndriaesd 2eaemppartydrsdsbd abihle2. 5
pg) and panthenol (7.0 ng) [0122] Formul ation 3 (Preparation of
Vitam n vOordmini cgnSoiimiog) soldltions. The foll ow ng
| i pi d-sol uble vitam ns, and Pol ysorbate 80 and Pol ysorbate 20 (each
cont ai ni rigo1al $br bi Eaanfetey afi dbestekcnnd ud gkt bnite tedr fELeBAEF
were bl ended together and dissolved in injection distilled water, and
t hen ascarthig acldtame Bicotie amreabheddéa ithe FaalksRagngrSoREE on.
The pH of the solution was adjusted at 6 to 6.5 with citric acid and
sodi um hytinoxi geluSubseguehtiop ot aimr i@dflavPRuSFdpPhat Behd@d added
to the solution, which was in turn subjected to aseptic filtration.
Thus, a \d@leanéntcoomonagtsdngiohings ¥ dpaned. opel2steBABonent s
contained in the vitamn

selected from the group consisting of iron, manganese,

zinc, copper, selenium, molybdenum, cobalt and
chromium.

The micronutrient metal element component
includes metal elements that alleviate various
deficiency symptoms occurring when a human patient is
treated through a high calorie infusion therapy. These
micronutrient metal elements may be used either alone
or in combination depending on the state of the patient
to be treated. The amounts of the micronutrient metal
elements to be added are not particularly limited, as
long as the doses (necessary amounts) of the
micronutrient metal elements per day are within
ordinary ranges. Copper, manganese and zinc are each

preferably added in the form of an agueous solution



containing solution are as follows. Parenthesized values indicate the
amounts of the conponents contained in 4 nL of the vitam n containing
solution. Lipid-soluble vitamns: vitagmn Aoil (1650 IU (vitamn A
unit), cholecalciferol (0.0025 ng), tocopherol acetate (5.0 ng) and
phyt onadi one (1.0 ngy) Water-soluble vitam ns: sodiumriboflavin
phosphate (2.3 ng), ascorbic acid (50 ng) and biotin (0.030 ny)
Noni oni ¢ surfactant: Pol ysorbate 80 (20 ng) and Pol ysorbate 20 (4 ny)
[ 0124] For naleatd ®f #o( Rhepaiat gosodfutM et pnatkdi eénton mesap relfemenh 1y
Cont ai ni ng Solution) A colloidizing agent (sodium chondroitin 82
sul fate), aidgded (14 rhehlfwraeoiiexahydl ho 2damnt esoeh DNk by diexi geuger e
bl ended in injection distilled water. Thus, an iron colloid solution
was prepased.utFushher Masolat ¢ 9asa 1 @ spiact imegt P epmé parded ilty dhsswi¥png
predet er mi ned anmounts of copper sul fate pentahydrate, manganese
chl ori de ard&iswlaulibal et nai Bjpecttami de stiolllwedi wat éorwerses bl ended
inthe iron colloid solution, and then the pH of the resulting
sol uti on Wag i) ustticabrmiGriené miethlsediewmihysireoxedeas Theosotutli on
was filtered by an ordinary nethod. Thus, a mcronutrient netal
el enent centpaiedt e S altaon nwals prepapédble to oxidation, but act
as catalysts that promcote the oxidation of other
components. That is, 1f the micronutrient metftal
element containing solution is stored in the form of
a mixture with an amino acid containing solutiom or a
vitamin containing selution, oxidation and degradation
of an amino acid and a vitamin will be accelerated.
Therefore, where the micronutrient metal element
containing solution is administered together with the
aminc acid containing solution or the vitamin
containing solution, the micreonutrient metal element
containing solution is preferably contained separately
from the amino acid containing solution or the vitamin
containing solution, for example, in a multi-chamber
container including two or more container portions for
storage stability of the drug solution.
[0116] The pH of the micronuitrient metal element
containing solution is preferably adjusted at about 4

to 8, more preferably at about 4.5 to 6, typically by

using a pH adjusting agent {(e.g.. an acid such as



[ 0125] Conmponents contained in the mcronutrient netal el enment
cont ai ning solution and the anmobunts of the conponents contained in 4
m. of the micronutrient netal elenehf containing solution are as
follows: Iron (I11) chloride hexahydrate: 4.730 ng Manganese chl ori de
tetrahydrate: 0.09895 ng Zinc sulfate heptahydrate: 8.625 ng Copper
sul fate pentahydrate: 0.624 ng Formation of Drug Sol ution Contai ner

I ngredients of plastic nmaterials for fornation of drug LLutLan g
cont ai nehydapehds it of lagwkd - Rt AP et Ryl EASFEChafale %%%&?éy%%?

having a density of 0.940 g/cnB8, a _water vapor'permnmeabilifY.af 47
girt:g-zah citr%c acid, organ alkali such é% SJ%1UHﬁByAr5¥i8e).

In further another preferred embodiment of the
inventive reduced-dissolved-oxygen-content arug
solution containing pack, an amino acid containing
solution, a vitamin containing saccharide solution and
a lipid-soluble vitamin containing scolution are
separately contained in a multi-chamber container
including three or more container portiouns. In this
case, the amounts of amino acids, saccharides, vitamins
and electrolytes are the same as thoge described for
the reduced-dissolved-oxygen-content drug solution.
[0117] For the reduced-dissolved-oxygen-content
drug solution containing pack, the drug solution is
Filled and sealed in the drug solution container and
then subjected to the steam sterilization process Or
the hot water sterilization process, and has a dissolved
oxygen concentration of not higher than 2 ppm when the
oxygen permeability of thejplasticlnatarial:reaches the
steady-state level after the steam sterilization
process or the hot water sterilization pProcess.

The drug solution container (drug solution
containing pack) in which the drug solution is contained
and sealed is subjected to the steam sterilization

process Oor the hot water sterilizatlon process, whereby



83 (25C, 90%RH, 20 pm) and avail abl e under the trade nanme of ULTZEX
(registered trade mark) 4020B fromPrine Polynmer Co., Ltd. PE-2: A
m xture of 45 wt % of an ethyl ene/l - butene copol yner (having a density
of 0.920 g/cnB and avail abl e under the trade nane of ULTZEX
(registered trade mark) 2010 from Prime Pol ymer Co., Ltd., 50 wt % of
an et hyl ene/l - but ene copol yner (having a density of 0.885 g/cnB8 and
avai |l abl e under the trade nane of TOUGHMER (regi stered trade nark)
A0585X fr amePrdeg pebyaeri «Go. cohtdinand bswheedfed poryet hyl ene
honmopol ymer (having a density of 0.965 g/cnB and avail abl e under the
trade nanprefddldHHEXe@ egstieded tihade: fark) 65k50B<Ygem Prine

Pol ymer Co., Ltd. EVOH 1: An ethyl ene vinyl alcohol having an

et hyl ene gentrmydb01i2% ol dhlmedpawaitiabl matinddral hetf t tade drane of
EVAL (registered trade mark) L101 from Kuraray Co., Ltd. EVOH2: An
et hyl ene ¥bayltiadeobeh that ¢y aanetlwy| emereasteent ofozd4 nol % and

avai |l abl e under the trade nane of EVAL (registered trade mark) E105
from Kur asgedGEickidy ,ClRie Aohydeageratedapidduct @f aheombdcrsiene

ri ng-openi ng polymer having a water absorbability of |less than 0.01%
and avai | ablte tinderof hea o dadeg sadmtdfon 8&ntainer is set at a level

not lower than 200 cma/m124h:atm as measured at a

temperature of 25°C at a humidity of 60%RH within 12

hours after the steam sterilization process or the hot
water sterilization process.

[0r18] The steam sterilization process or the hot
water sterilization proc¢ess is performed on the drug
solution container under the same conditions by the same
method with the use of the same inert gas as described
above. Further, the method for the storage after the
steam sterilization process or the hot water
sterilization process, the deoxidation means, and the
method for the reduction of the dissolved oxygen content
with the deoxidation means are the same as those
described above.

In the reduced-dissolved-oxygen-content drug
solution containing pack., the amount of the oxygen
dissolved in the drug solution contained in the drug
solution container and the amount of the oxygen present

in the head space of the drug solution container can



ZEONQA (registered trade mark) from Ni ppon Zeon Co., Ltd. PP. A

pol ypropyl ene having a density of 0.900 g/cn8 and avail abl e under the

trade nane of B355 from Prinme PolymeygCo., Ltd. NY: Nylon-6 available

under the trade nane of AM RAN (registered trade nmark) CMLO17 from

Toray Industries, Inc. PE-PP. A mxture of 85 w%of PE-1 and 15 wt %

of a pol ypropyl ene honopol yner (having a density of 0.910 g/cnB8 and

avai |l abl e under the trade nanme of .1103WA from Prine Polynmer Co.,

Ltd. be reduced, whereby the oxidative degradation of the
drug solution contained in the drug solution container
can be suppressed. Therefore, the
reduced-dissolved-oxygen-content drug solution
containing pack is advantageous foxr containing and
storing the oxidation-prone drug solutions such as the
amino acid containing solution, the vitamin containing
saccharide solution, the lipid-soluble vitamin

containing solution and the fat emulsion either alone

or in combination.

EXAMPLES

[0119] The present invention will hereinafter be
described by way of inventive examples and comparative
examples.

Preparation of Drug Solutions

Formulation 1 (Preparation of Amino Acid Containing

Solution)

The following amino acids, the following
electrolytes and the following antioxidant were
dissolved in injection distilled watexr, and the pH of
the resulting solution was adjusted at 6.8 with succinic
acid, followed by nitrogen replacement (bubbling).
Further, the following water-soluble vitamins were

added to the solution, which was in turn subjected to



Adherent PE: An adhesive polyolefin (polyethylene nodified with an
unsat urated carboxylic acid) having a density of 0.905 g/cnB and a
wat er vapor perneability of 10 g/ nR-24h (25C, 90%H, 20 pm) and
avai |l abl e under the trade nanme of ADVER (registered trade nmark) from
Prime Polynmer Co., Ltd. PBT: A polybutylene terephthal ate having a
wat er vapor perneability of 23 g/nR.24h (25c, 90%H, 10 pn) and
avai l able from M tsubi shi Engineering Plastics Corp. [0126] Exanple 1
(1) Prepapatipgan @f f SihlatBagh . A 88upm tdw ckmphastdcidi tomitrdnidiag an
i nt er nedi at e | ayer of COP (having a thickness of 10 pm, 85
solution was prepared.
{01201 Components contained in the amino acid
containing solution are as follows. Parenthesized
values indicate the amounts of the components contained
in 300 mL of the amino acid containing solution.
Amino acids: L-leucine (4.2 g), L-isoleucine (2.40 g),
L-valine (2.40 g). L-lysine acetate (4.44 g which is
equivalent to 3.15 g of L-1lysine, I.-threcnine (1.71 g).
L-tryptophan (0.60 g), L-methionine (1.17 g},
N-acetyl-L-cysteine (0.40 g which is equivalent to 0.30
g of L-cysteine), L-phenylalanine (2.10 g}, L-tyrosine
(0.15 g), L-arginine (3.15 g), L-histidine (1.50 q).,
L-alanine (2.40 g), L-proline (1.50 g), L-serine (0.90
g), L-glycine (1.77 g), L-aspartic acid (0.30 gj and
L-glutamic acid (0.30 g)
Electrolytes: calcium chloride (0.37 g which is
eguivalent to 5.03 mEq of Ca’’), magnesium sulfate (0.62
g which is equivalent to 5.03 mEq of_Mg“ﬁ and potassium
acetate (1.08 g which is egquivalent to 11.0 mEg of K*)
Water-soluble vitamins: nicotinamide (20 mg) and folic
acid (0.2 mg)

Antioxidant: sodium hydrogen sulfite (15 mg)

[0121]1 Pormulation 2 (Preparation of Saccharide

Sclution)




an inner layer of PE-1 (having a thickness of 20 pm provided on one
of opposite sides of the internediate |layer with respect to a

t hi ckness direction, and an outer |a§er of PE-PP (having a thickness
of 20 pm) provided on the other side of the internediate |ayer was
prepared by a co-extrusion nethod. The resulting plastic film having
a three-layer structure was cut into generally rectangul ar pieces.
[0127]In turn, as shown in Fig. 5 tw such ge erall§ rq&}gﬂgglar
plastic film pi ef8& O HRViRPeSAGRRATLLLUEAT " Wer & °dtiadked one on
the other with their inner |ayers oggosed to eacE.ot hear., f{‘fl%ﬁei r
peri pher &1 e@§ECHF G DréehRr £4FER 1 €84 &d MhtT by ©8 Wedkty seal ed

peri pheral portion_ 22 was forned. Thus, .a flat d flexible. L.l. bag
21 was prRiteEd. 2Them e ik oSnhfe eGP Wi Sfoo]rlﬁigjdowq?lsaac?\%‘ggﬁﬁd
seal ed portion 24 extending parallel to aé{)%r of ﬁr%orternedges of
the weakldt staPedifdtipheFrar Fortdonto2 Yot ehY| Bhgit Wi hal I'y niddle
potions of the | onger edges 23 to be_thereb p&gti%i gp_tecg into two
conpar t nefgRLagemeat [ 0RBBPHFIE T bngef “EdJET 23°BF £ V\B%JR]I‘% seal ed

peri pheral portion 22 of the small bag 2 ach_had.an unseal.
portion Rir 8& Y i Yﬁtﬂ‘i@%n‘ﬁﬁﬁ%n@gﬁf?@, t§6.g' es%%slgéﬁg‘d

portion serves as a filling port through which the dIJ'.tILgtsg utoi on was
filled i ipheh BEScopaFRfEntSWEiegged to aseppg, T 6t “fhe
vitam n containing solution of Fornmylation 3 was filled in one
conpar t meHRUS5 PhGRFRERA 96 199 hgtp6Mt "ImRhPRAESSy with the
conpartment 25, and then this filling_port was heat-sealed i

ni trogen at nosph@Pé‘.Pth??ﬁér?O&tﬁLlWﬁgdtlﬁ’egtr?iecf‘&ﬂﬁ%ﬁléjr‘l °nk %Ptgoennent
containing solution of Formul ation 4 was fil lﬁd in _tnhfig%tﬁgr the
conpar t neRt® 285t Oy Ehe FATSMERHSHE oAt &St iy Wi THCt hie

conpartnment 26, and then this fillin ort s _heat - | in t
nigpogenamounts of the componentsgé%ntayﬁed %n 5&?‘SE o% JH%

saccharide solution.

Saccharide: glucose (175 g¢)

FElectrolytes: sodium chloride (2.05 g which 1is
equivalent to 35.0 mEq of Na’), sodium lactate (1.65 g
which is eguivalent to 14.7 mEq of Na®), potassium
chloride (0.746 g which is equivalent to 10.0 mEg/L of
K*)., potassium iodide (0.083 g which is equivalent to
0.50 mEq of K') and potassium dihydrogen phosphate
{(0.821 g which is equivalent to 6.03 mEqg of K*)
Water-soluble vitamins: thiamine hydrochloride (1.953
mg), pyridoxine hydrochloride (2.45 mg),
cyanocobalamin (2.5 pg) and panthenol (7.0 mg)

[0122] Formulation 3 (Preparation of Vitamin

Containing Solution)




at nosphere. [01291 (2) Production of Drug Sol ution Container and
Drug Sol uti on Contai ni ng Pack A plastic film(see Fig. 1)
havi ng a seven-layer structure includiihg |ayers shown in the colum
of "Sanple 1" in Table 1 was prepared by a co-extrusi on nethod.

In turn, as shown in Fig. 5 two generally rectangular plastic film
pi eces were cut out of the plastic filmof the seven-layer structure
and stacked one on the other with their innernost |ayers oppgfed to
each other, and then ERAiLowerd phéPHd ctREUBOPt VOrFE e E ' néRE seal ed
to forma heaV|Iy seal ed peripheral portion 16. Further, a weakly

seal ed poFEileiFaABPRES ﬁ&wﬁ%ﬁa80é§ﬁ8ﬁ9¢®ebépmé&?qu@PFG&%ﬁﬂ?% a
m ddle 87 portions of a pair of heavily_ seal ed | ongitudi nal side
portions SPI3fitae Baihy ya%-'é‘él 84 15t i Phdr al PAGIITHHC 18R TFRRKEARE)
contai ner portion defined by the heavily seal ed peripheral portion 16
was partiFegited anded fiagttRent sintkrihsreily ol hndnd Nato!

contai ner portion 20. \ . .
distilled water, and then ascorbic acid and biotin were

blended in the resulting solution. The pH of the
solution was adjusted at 6 to 6.5 with citric acid and
sodium hydroxide. Subseguently, sodium riboflavin
phosphate was added to the solution, which was in turn
subjected to aseptic filtration. Thus, a vitamin
containing solution was prepared.

[0123] Compenents contained in the vitamin
containing solution are as follows. Parenthesized
values indicate the amounts of the components contained
in 4 mL of the vitamin containing solution.
Lipid-soluble vitamins: vitamin A oil (1650 IU (vitamin
A unit), cholecalcifercl (0.0025 mg), tocopherol
acetate (5.0 mg) and phytonadione (1.0 mg)
Water-soluble vitamins: sodium riboflavin phosphate
(2.3 mg), ascorbic acid (50 mg) and biotin (0.030 mg)
Nonionic surfactant: Polysorbate 80 (20 mg) and
Polysorbate 20 (4 mg)

F0124] Formulation 4 (Preparation of Micronutrient

metal element Containing Sclution)

A colloidizing agent (sodium chondroitin



[0130] It is noted that the small bag 21 produced in the

af orenenti oned manner (1) was inserted in a second container portion
formati on region before the formati 88 of the heavily seal ed

peri pheral portion 16, and an outer surface portion of the small bag
21 adj acent to one |onger edge 23 and an inner surface portion of the
second contai ner portion 20 adjacent to the weakly seal ed portion 18
were heat-sealed to be fixed with each other. b rs
13 for epeiffiadre andlrapedthiidn o?h%ﬁélcﬂiﬁu&%?ﬂyfigﬁgem%%—gprgg\g"ﬁg%g in
the heavily seal ed peripheral portion 16 so.as tQ.r i el

conmuni chydrwiztie heetpr Hlededi A8r JFortF bh®1o r?&ejf‘ﬁggée%%n .
container portion 20, and had unseal ed portions for, {he gaomypi.cation
wi th t heThizsst agoar@mee et ¢ ciP 19t iAG YAE R&&ESTd Cont ai ner porti on

20. The unseal ed portions were_defined as _filli 0 for filling
drug sol ebilortsidms orﬁﬁ@efqms‘t’eééfnpﬁ%@rr%%r%’?’or?nl%gg%%%iflﬁe second

i no. achdadorieimingd 88401 LA | ©h GFPRSFENA TIE BYRE IR |
manganese chloride and zinc sulfate in injection
distilled water were blended in the iron colloid
solution, and then the pH of the resulting solution was
adjusted at 5.5 to 6 with sodium hydroxide. The
solution was filtered by an ordinary methed. Thus, a
micronutrient metal element containing solution was
prepared.

[0125] Components contained in the micronutrient
metal element containing solution and the amounts of
the components contained in 4 mL of the micronutrient
metal element containing solution are as follows:
Iron {III) chloride hexahydrate: 4.730 mg

Manganese chloride tetrahydrate: 0.09895 mg

7ine sulfate heptahydrate: 8.625 mg

Copper sulfate pentahydrate: 0.624 mg

Formation of Drug Solution Container

Ingredients of plastic materials for formation
of drug solution containers are as follows:
PE-1: An ethylene/l-butene copolymer having a density

P 2.
of 0.940 g/cm’®, a water vapor permeability of 7 g/m%24h



the first container portion 19,and 696 nL of the saccharide solution
of Formulation 2 was filled in the second
83

(25°C, 90%RH, 20 pm) and available under the trade name
of ULTZEX (registered trade mark) 4020B from Prime
Folymer Co., Ltd.

PE-2: A mixture of 45 wit% of an ethylene/l-butene
copolymer (having a density of 0.920 g/cm® and availlable
under the trade name of ULTZEX (registered trade mark)
2010 from Prime Polymer Co., Ltd., 50 wt$ of an
ethylene/l-butene copolymer (having a density of 0.885
g/cm3 and available under the trade name of TOUGHMER
(registered trade mark) A0585X from Prime polymer Co.,
Ltd. and 5 wt% of a polyethylene homopolymer (having
a density of 0.965 g/cm® and available under the trade
name of HIGHZEX (registered trade mark) 65150B from
Prime Polymer Co., Ltd.

EVOH-1: An ethylene vinyl alcohol having an ethylene
content of 27 mol% and available under the trade name
of EVAL (registered tfade mark) L101 from Kuraray Co..
Ltd.

EVOH-2: An ethylene vinyl alcohol having an ethylene
content of 44 mol% and available under the trade name
of EVAL (registered trade mark) E105 from Kuraray Co.,
Ltd.

COP: A hyvdrogenated product of a norbornene
ring-opening polymer having a water absorbability of

less than 0.01%2 and available under the trade name of



container portion 20 in a nitrogen atnosphere, and then the unseal ed
portions were heat-seal ed. Thus, a drug solution containing pack
having a total drug solution anount sof 1004 nr, was obtai ned. The
drug solution containing pack had a head space having a vol une of
about 30 nmL, and gas in the head space was replaced with nitrogen
(about 50t), so that the head space had an oxygen concentration of
10% 101321 (3) Steam Sterilization Process and Dissolved Oxygen
Cont ent RemMNOAg(Pegdedsered tradeThaglk igfEemut P eBnt&iol iy pack
obtained in the aforementioned manner (2) was put in a sterilization
pot, andIihiishted in a water-vapor-saturated nitrogen atnosphere (at a
tenperature of 110C at a pressure of 2700 hPa) for 30 m nytes,
wher eby ®thi ghpprlegsto ey & eo@mhstvain § & sent hY ot ess- wAS %ZFf“or?r%S.
The oxygen concentration of the nitrogen atnosphere was re(%iated at
not hi ghervdhbab2eunder the tode nawe m&%%éﬁﬁ%ﬁ”&ﬂdﬁ?&? H9=pack
subjected to the steam sterilization process was stored together with
an oxygercscavehger (avail abl e under the trade name of AGELESS
(registered trade mark) from

NY: Nylon-6 available under the +trade name of AMIRAN

(registered trade mark) CM1017 from Toray Industries,
Inc.

PE-PP: A mixture of 85 wt% of PE-1 and 15 wt#% of a
polypropylene homopolymer (having a density of 0.910
g/cm® and available under the trade name of J103WA from
Prime Polymer Co., Ltd.

Adherent PE: An adhesive polyolefin {polyethylene
modified with an unsaturated carboxylic acid) having
a density of 0.905 g/cm® and a water vapor permeability
of 10 g/m?24h (25°C, 90%RH, 20 um) and available undexr
the trade name of ADMER (registered trade mark) from
Prime Polymer Co., Ltd.

PBT: A polybutylene terephthaliate having a water vapor
permeability of 23 g/m%*24h (25°c, 90%RH, 10 pm) and
évailable from Mitsubishi Engineering Plastics Corp.

[0126] Example 1

(1) Preparation of Small Bag

A 50-pm thick plastic £ilm including an

intermediate layer of COP (having a thickness of 10 pm),



89 M tsubishi Gas Chemi cal Conpany Inc. in an outer bag for 20 days.
[0133] The outer bag was conposed of a nmultilayer filmof a
three-layer structure including an i®%r |ayer of a polyethylene, an
internedi ate | ayer of a polyvinyl alcohol and an outer |ayer of a
drawn pol ypropyl ene. The bag had an oxygen perneability of not higher
than 0.1 cnB/nR.24h-atm at a tenperature of 25C at a hum dity of
60%RH, and a water vapor perneability of 0.5 g/nR.24h at a

t enper at upe GMRBC havarh@f REylof hG0UHs FheEhdedre BagChad AT hner
space vol ume of about 300 to about 500 mL, and had an_internal, oxygen
concent r aprorviath dseedont asdt omrfhektehah iz B fike ob’éﬁerr&ﬂada’c% nt
The drug solution bag was accombdat ed and seal ed in the outer_ ba
Wit hin onédalysur wattheresbe dfi §h Ppridsisuire 86kt 8EELOM 2 3R 7 'bEess.

[0134] Exanple 2 A plastic film(see Fig. 2) qof a six:|ayer
struct ur e LavdwdiHPE apBr § hehovind i & théckslafm of 2 Saffle PFOYH%9bI e
1 was prepared by a co-extrusion nethod. In turn, a drug

sol uti on oenthend hgepaskdwrass piloducelierRediftadEvdy yahe TR
manner as in Exanple 1-(2), except that two such plasti.c filmsfog_ t he
si x | ayer byt muCurex Weneigsedie thhed, tA@ssieFplting plastic fi.m

having a three-layer structure was cut into generally
rectangular pieces.

[0127] Tn turn, as shown in Fig. 5, two such generally
rectangular plastic f£film pieces of the three-layer
structure were stacked one on the other with their inner
layers opposed to each other, and their peripheral edge
portions were heat-sealed, whereby a weakly sealed
peripheral portion 22 was formed. Thus, a £lat and
flexible small bag 21 was produced. Then, the small
bag 21 was formed with a weakly gealed portion 24
extending parallel to a pair of shorter edges of the
weakly sealed peripheral portion 22 between
longitudinally middle potiomns of the longer edges 23
to be thereby partitioned into two compartments 25, 26,
[a1l28] The longer edges 23 of the weakly sealed
peripheral portion 22 of the small bag 21 each had an
unsealedportioncommunicatingwith1ﬂuacompartment25,
26. The unsealed portion serves as a filling port

through which the drug solution was filled in the



90 sterilization process and the dissol ved oxygen content reducing
process were perfornmed in the same manner as in Exanple 1-(3). [0135]
Exanpl e 3 A plastic film(se® Fig. 1) of a seven-|ayer
structure including |layers shown in the colum of "Sanple 3" in Table
1 was prepared by a co-extrusion nethod. A |layered structure
including a protective layer 5 and an adhesive |layer 7 of the
multilayer filmhad a water vapor perneability of 4.1 g/ nR.24h (at
25C and M r+he436]2AmM, twén, a drug solution containing pack was
produced in substantially the same manner as in Exanple 1-(2), except
that two such plBseh¢ &ihmhsobithée seamhn| agpiadityird (Felwel8 ued.
Then, the steam sterilization process and the di ssol ved oxygen
cont ent rresteh DEt pHOCES ¥ awefd Ijes d ok mETh ¢ ¢ MBASEFE Hanhert HeO 1Ak
Example 1-(3). Exanple 4

the fFilling port communicating with the compartment 25,

and then this filling port was heat-sealed in a nitrogen
atmosphers. Further, 4 mL of the micronutrient metal
elementcontainingsoluthm1ofFormulation-4wasfilled
in the other compartment 26 through t+he filling port
communicating with the compartment 26, and then this
filling port was heat-sealed in the nitrogen
atmosphere.

[0129] (2) Production of Drug Solution Container and

Drug Solution Containing Pack

A plastic £ilm (see Fig. 1) having a seven-layer
structure including layers shown in the column of
*Sample 1" 1n Table 1 was prepared by a co-extrusion
method.

In turn, as shown in Fig. 5, two generally
rectangular plastic film pieces were cut out of the
plastic £ilm of the seven-layer structure and stacked
one on the other with their innermost layers opposed
to each other, and then their peripheral edge portions
were heat-sealed to form a heavily sealed peripheral
portion 16. Further, a weakly sealed portion 18 was

formed as extending between longitudinally middle



[0137] A plastic film(see Fig. 1) of a seven-layer structure
including |layers shown in the colum of "Sanple 4" in Table 2 was
prepared by a co-extrusion nmethod. Asgl7ayered structure including a
protective |ayer 5 and an adhesive layer 7 of the nmultilayer film had
a water vapor perneability of 7.0 g/ n2-24h (at 25C 91 and 90%RH).
[01381In turn, a drug solution containing pack was produced in
substantially the same manner as in Exanple 1-(2), except that two
such pl aspbethidms of & hemseveh bayelilyt pectiad Verelityddral side
Further, the steamsterilization process and the dissol ved oxygen
content repdudiingnprbtess iere pealdfyeddmledbpeainaer§lt B Sk
manner as in Exanple 1-(3), except that an outer bag produced froma
nul til ayewef.i | mmoisa &hceetlayerr speontione deflneingyafbienbeaiett bt e
| ayer of an ethyl ene/vinyl al cohol copolynmer and an inner |ayer and
an outer kapdredfparpphyetdly| poe tdoh had/i mgsamwaaxygehopednddbi?i &y of
0.5 cnB/ nR-24h-atmat a tenperature of 25C at a humdity of 60%H and
an oxygenfpefsteabbht by nefr penBind- 24h-and at seeehPerafihi®El AT 25C at
a humdity of 90%tH was used. [0139] Exanple 5 A plastic
film (seepbirg.ic?) ®b.a six-layer structure including |layers shown in
the colum of "Sanple 5" in Table 2 was prepared by a co-extrusion
met hod. Allbayaried st uisune tiedc tiding:lee proeddt bag Rdy & Slpagdan™
adhesive layer 7 of the nultilayer filmhad a water vapor
per neabi | ikhy aff drdmegh ot (wn26C hhd VOFRUpsmHAd]In 2 i9coRd
drug solution containing pack was )

' containerportionformationregionbeforetheformatlon

of the heavily sealed peripheral portion 16, and an outer
surface portion of the small bag 21 adjacent to cne
longer edge 23 and an inner surface portion of the second
container portion 20 adjacent to the weakly sealed
portion 18 were heat-sealed to be fixed with each other.

Tube members 13 for ejection and injection of the
drug solutions were provided in the heavily sealed
peripheral portion 16 so as to respectively communicate
with the first container portion 19 and the second
container portion 20, and had unsealed portions for the
communication with the first container portion 19 and
the second container portion 20. The unsealed portions
were defined as £illing ports for £illing drug solutions
into the first container portion 19 and the second
container portion 20, respectively.’

[0131] In turn, 300 mL of the amino acid containing



92 produced in substantially the same nmanner as in Exanpl -
except that two such plastic filns of the six |layer st ?ﬁcteurle(\?v)e’re
used. Then, the steamsterilizationgg ocess and the dissolved oxygen
content reducing process were perforned in the sane manner as in
Example 1-(3). Exanple 6 A plastic film(see Fig. 1) of a
s'('aven-l ayer structure including |ayers shown in the colum of "Sanple
6" in Table 2 was prepared by a co-extrusion_method. I%)éere,g
st ruct ur eciinct ik ngfa Fgroreke t ke dyfas Ehd et a’d[P'leEQ\?e "ayer 7 of
the multilayer filmhad a water vapor perneability of 3. %aq_zngemh

C. 1

\(/v:ts 25C amoh 0Dy . Ppaian n1Pur 82 % &F figM&olodt i TWhe cBACE NI g pack

solution of Formulation 2 was filled in the second
container portion 20 in a nitrogen atmosphere, and then
the unsealed portions were heat-sealed. Thus, a drug
solution containing pack having a total drug solution
amount of 1004 mL was obtained. The drug solution
containing pack had a head space having a volume of about
30 mL, and gas in the head space was replaced with
nitrogen (about 50%), so +hat the head space had an
oxygen concentration of 10%.

[0132] (3) Steam Sterilization Process and bissolved

Oxygen Content Reducing Process

The drug solution containing pack obtained in the
aforementioned manner (2) was put in a sterilization
pot, and heated in a water—vapor—saturated nitrogen
atmosphere (at a temperature of 110°C at a pressure of
2700 hPa) for 30 minutes, whereby a high pressure steam
sterilization process was performed. The oXygen
concentration of the nitrogen atmosphere was regulated
at not higher than 2%.

Then, the drug solution containing pack
subjected to the steam sterilization process was stored
together with an oxygen scavenger (available under the

trade name of AGELESS {registered trade mark) from



produced in substantially the same manner as in Exanple 1-(2), except
that two such plastic filnms of the seven | ayer structure were used.
Further, the steamsterilization pro@dss and the dissol ved oxygen
content reducing process were perforned in the sane manner as in
Exanple 1-(3). Conparative Exanple 1 A plastic film(see Fig. 1) of
a seven-|layer structure including |ayers shown in the colum of
"Conparative Sanple 1" in Table 3 was prepared by a 93 co-exttgsion
met hod. [ BE4XulnisbinGas dilugmierdt iGHIRBAY alMicng PackPwgdter bag
for 20 days.
[0133] The outer bag was composed of amultilayer film
of a three-layer structure including an inner layer of
a polyethylene, an intermediate layer of a polyvinyl
alcohol and an outer layer of a drawn polypropylene.
The bag had an oxygen permeability of not higher than
0.1 cm®/m%24h-atm at a temperature of 25°C at a humidity
of 60%RH, and a water vapor permeability of 0.5 g/m*-24h
at a temperature of 25°C at a humidity of 90%RH. The
outer bag had an inner space volume of about 300 to about
500 mlL, and had an internal oxygen concentration
adjusted at not higher than 2% by nitrogen replacement.
The drug solution bag was accommodated and sealed in
the outer bag within one hour after the high pressure

steam sterilization process.

[0134] Example 2

A plastic f£ilm (see Fig. 2} of a six-layer
structure including layers shown in the column of
"Sample 2" in Table 1 was prepared by a co-extrusion
method.

In turn, a drug solution containing pack was
produced in substantially the same manner as in Example
1-(2), except that two such plastic films of the six

layer structure were used. Then, the steam



produced in substantially the same manner as in Exanple 1-(2), except
that two such plastic filnms of the seven |ayer structure were used.
Further, the steamsterilization progéss and the dissol ved oxygen
content reducing process were perforned in the sane manner as in
Exanpl e 1-(3). Conparative Exanple 2 A plastic filmof a
five-layer structure including |layers shown in the colum of
"Conparative Sanple 2" in Table 3 and havi ng no adhesive | ayer S

pr epar ed diyenitdzexttirarsine ereefoand] bhasfiAasedrifd £XHUY" s ﬁ{:f"\é\%
contai ni ng pack was produced in substantially the sane nanner as in
Exanpl e Iré@)ciexceptoddms vaoesperinmgefcini the SRIHIFPRET &er
structure were used. Further, the steamsterilization process and the
di ssol vedimxygenpdaentenf 3neduci ng process were perforned in the sane
manner as in Exanple 1-(3). Evaluation Test for D ssol ved Oxygen
Content Reeludabng ERaoress 3 The surface of each of the drug
sol ution containing packs subjected to the high pressure steam
sterilization pracesssmscdéidm di $¢edFB@ -hot) aPf & Seven--ayer

structure including layers shown in the column of
"Sample 3" in Table 1 was prepared by a co-exXxtrusion
method. A layered structure including a protective
layer 5 and an adhesive layer 7 of the multilayer £ilm
had a water vapor permeability of 4.1 g/m®24h (at 25°C
and S0%RH)}.

[0136] In turn, a drug solution containing pack was
produced in substantially the same manner as in Example
1-(2), except that two such plastic films of the seven
layer structure were used. Then, the steam
sterilization process and the dissolved oxygen content
reducing process were performed in the same manner &as
in Examplie 1-{3).

.Example 4

[0137] A plastic f£ilm (see Fig. 1) of a seven-layer
structure including layers shown in the column of
"Sample 4" in Table 2 was prepared by a co-extrusion
method. A layered structure including a protective
layer 5 and an adhesive layer 7 of the multilayer f£ilm

had a water vapor permeability of 7.0 g/m?-24h (at 25°C



94 about 40C for one mnute. Further, the drug solution containing
pack was allowed to stand in an environnent at a tenperature of 25C
at a humdity of 60%H, and then theggxygen concentration of the drug
solution in the drug solution containing pack was neasured by a
nondestructive oxygen concentration nmeter (avail able under the trade
name of Fibox 3 from PreSens GiwbH). The neasurenent of the oxygen
concentration was carried out after a | apse of six hours fromthe

st eam st eqh bi matgg) process, and then every day after the steam
sterilization process. For the neasurenent of the oxygen

per meabi | [byasan apparaius, awaidraly e aideionhe ontaaiEn AlFe PHCFOEITRAN
(registered trade mark) fromMOCON, Inc. was used. [0144]As a result,
t he oxygepreames rat isanss tdnt he ldugheobaieons naHHE & hHed EFF AR r ug
sol ution contai ni ng packs of Exanples and Conparative Exanples were
reduced to-noty highespthana? ppo attcdr pldapse Bilasodd ek U
fromthe accommobdati on and sealing of the drug solution containing
pack.in theyewt eyt bagture were Ubed.esults of the neasurenment of the
oxygen perneability of each of the nmultilayer filnms used in Exanpl es
and Conpar ati ve BExarphes ,atBeshoweanm sitFablldsation process and the

dissolved oxygen content reducing process were
performed in substantially the same manner as in Example
1-(3), except that an outer bag produced from a
multilayer film of a three-layer structure including
an intermediate layer of an ethylene/vinyl alcohol
copolymer and an inner layer and an outer layer of a
polyethylene and having an oxygen permeability of 0.5
cm®/m?-24h-atm at a temperature of 25°C at a humidity of
602RH and an oxygen permeability of 3 cm®/m%-24h-atm at
a temperature of 25°C at a humidity of 90%RH was used.

[0139] Example 5

A plastic £ilm {(see Fig. 2) of a six-layer
structure including layers shown in the column of
"Sample 5" in Table 2 was prepéred by a co-extrusion
method. A layered structure including a protective
layer 5 and an adhesive layer 7 of the multilayer f£ilm
had a water vapor permeability of 5.1 g/m?-24h (at 25°C

and 90%RH).

[0140] In turn, a drug solution containing pack was
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produced in substantially the same manner as in Example
1-(2), except that two such plastic films of the six
layer structure were used. Then, the steam
sterilization process and the dissolved oxygen content
reducing process were performed in the same manner as
in Example 1-(3}.
Example 6

A plastic £ilm (see Fig. 1) of a seven-layerxr
structure including layers shown in the column of
“Sample 6" in Table 2 was prepared by & co-extrusion
method. A layered structure including a protective
layver 5 and an adhesive layer 7 of the multilayver £ilm
had a water vapor permeability of 3.2 g/m?-24h (at 25°C
and 20%RH).
[0141] In turn, a drug solution containing pack was
produced in substantially the same manner as in Example
1-(2). except that two such plastic £ilms of the seven
layexr structure were used. Further, the steam
sterilization.process and the dissolved oxygen content
reducing process were performed in the same manner as
in Example 1-(3)}.

Comparative Example 1

A plastic £ilm (see Fig. 1) of a seven-layer
structure including layexrs shown in the column of

"Comparative Sample 1" in Table 3 was prepared by a
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co-extrusion method,

[0142] In turn, a drug solution containing pack was
produced in substantially the same manner as in Example
1-(2), except that two such plastic £ilms of the seven
layer structure were used. Further, the steam
sterilization process and the dissolved oxygen content
reducing process were performed in the same mannexr as
in Example 1-(3}.

Comparative Example 2

A plastic film of a five-layer structure
including layers shown in the column of "Comparative
Sample 2" in Table 3 and having no adhesive layer was
prepared by a co-extrusion method.

[01l43] ITn turn, a drug solution containing pack was
produced in substantially the same manner as in Example
1-(2), except that two such plastic films of the five
layer structure were used. Further, the steam
sterilization process and the dissoclved oxygen content
reducing process were performed in the same manner as
in Example 1-(3).

Evaluation Test for Dissoclved Oxygen Content Reducing

Process

The surface of each of the drug solution
containing packs subjected to the high pressure steam

sterilization process was dehumidified by hot air at
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about 40°C for one minute. Further, the drug solution
containing pack was allowed to stand in an environment
at a temperature of 25°C at a humidity of 60%RH, and then
the oxygen concentration of the drug solution in the
drug sclution containing pack was measured by a
nondestructive oxydgen concentration meter (available
under the trade name of Fibox 3 from PreSens GmbH). The
measurement of the oxygen concentration was carried out
after a lapse of six hours from the steam sterilization
process, and then every day after the steam
sterilization process. For the measurement of the
oxygen permeability., an apparatus available under the
trade name of OX-TRAN (registered trade mark) £rom MOCON,
Inc. was used.
[0144] As a result, the oxygen concentrations of the
drug solutions contained in the drug solution
containing packs of Examples and Comparative Examples
were reduced to not higher than 2 ppm after a lapse of
about seven days from the accommodation and sealing of
the drug solution containing pack in the outer bag.
The results of the measurement of the oxygen
permeability of each of the multilaver films used in
Examples and Comparative Examples are shown in Tables

I to 3.



Tables 1 to 3, the type of the plastic material for each layer is
shown in an upper line, and the thickness of the layer is showm in a
parent hesized formin a lower line. Further, the unit of the water
vapor perneability is g/ nR2-24h, and the unit of the oxygen

perneability is cnB/ nR.24h. atm Wil e the present invention
has been descri bed by way of exenplary enbodi nents thereof, these
enbodi nents; arenere|y iIIustratiie but not restrictive. It shoul|d jpe
under st ood it hat {nodi fi cat Fons| of e prese1t inventjon apparent tjo
those skillediin the art Hmﬂnn% ,opggfghe app mlied
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oxi dati on-prone drug sol utions such as the am no acid containing
solution, the vitam n containing saccharide solution, the

| i pi d-soluble vitam n containing solution, the vitam n contai ni ng
solution and the fat emul sion either alone or in conbination. 100
What is clainmed is: 1. A drug solution with a reduced dissol ved
oxygen content, the drug sol ution being contained and seal ed

I n a drug solution gontainer; forned of a pl astjic nmate¢ri alj havijng an
oxygen per freabillity|of né& | pwer than| 200 cnB/|nR2. 24h|at m @t |a
temperaturg of [25C at & |humbdisty |of ESO‘%RE\AVI@IQD 2P Hours|after la
steam ster|li/zatibn ‘PI’&C%S:LD& & frots et 81 Vstemi | £ zatli on pFocess and
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cnB/ M2. 24hj atim|at| a| BeRyjes at ife%gfe 2bC ati | & ALk ditly |of 6DRGRH,
the drug spl dtijon| havi gDeen suljkcted To the steam|ster|lizatijon
process orl{the |hot water|<steriliZation process| he drub
sol ution haviingd al dissolived pxygan cohcentiratijon of not hi|gher| thap 2
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2. A reduced-di ssol ved- oxygen-content drug solution as set forth in
claiml1, which is stored in an environnent havi ng deoxi di zati on nmeans
after the steamsterilization process or the hot water sterilization

process.

set forth in claim1, which conprises an oxi dati on-prone drug

sol uti on.

forth
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t he group cbnsi
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102 7. A reduced-dissol ved-oxYgen-content drug solution as set forth
in claim4, wherein the |ipid-soluble vitam n containing
solution contains at |east one |ipidgdgsoluble vitamn selected from
the group consisting of vitamin A vitamn D, vitamn E and vitamn
K. 8. A production nethod for a drug solution with a reduced

di ssol ved oxygen content, the nethod conprising the steps of:

filling and sealing a drug solution in a drug solution container
formed of paspljast it red @ i ad 1L havE Mg &ye oxygeMpet rdalyidn Fylof” rict

| ower than 200 cnB/ nR-24h,atm at a tenperature of 25C at a humdity
of 60%RHTublkisn 112ohsyrshaf tepeaostigast st iiczabitenr irlodass e@cha hot
wat er sterilization process and having a steady-state oxygen

per neabi bkt rofi aihdivghen thampor chBArR. 24kt atine athackemser atfur e

of 25C at a humdity of 60%RH, subj ecting the drug solution
cont ai neenko 12y als SEBbivn Zat 0Pt ecehe sdrzed hbormatier a lower
sterilization process; and reduci ng a di ssol ved oxygen

concentraginen ofriHendrug b Ukhal toF Ndiehivgherr themo?2 ppm by

storing the drug solution container in an environnment having

deoxi di zghi-gia SBADNS tYNtild 4 he*-Quygerader erabiditiy of the oxygen
permeability is cm®/m*24h-atm.

While the present invention has been described
by way of exemplary embodiments thereof, these
embodiments are merely illustrative but not restrictive.
It should be understood that modifications of the

present invention apparent to those skilled in the art

fall within the scope of the appended claims.

INDUSTRIAL APPLICABILITY
[0149] The reduced-dissolved-oxygen-content drug
- solution and the production method therefor according
to the present invention are advantageous for stably
storing the amino acid containing solution, the vitamin
containing saccharide solution, the lipid-soluble
vitamin containing solution, the fat emulsion and the
like for a long period of time. The
reduced-dissolved-oxygen-content drug solution
-containing pack according to the present invention is

advantageous for containing and storing the



103 the plastic material reaches the steady-state level. 9. A
r educed- di ssol ved- oxygen-content drug sol ution production nethod as
set forth in claimS8, wher ei red he envi ronnment having the
deoxi di zati on neans is an environment enclosed in an outer package
provi ded with the deoxidizati on nmeans and havi ng an oxygen barrier
property. 10. A reduced-di ssol ved-oxygen-content drug sol ution
production nmethod as set forth in claimS8, wherein the
deoxi di zatdsoid areans -ips- care okygenseodanidimes . sueh, ax dhgy vl dRld
contai ning pack with a reduced

containing solution, the vitamin containing saccharide

solution, the lipid-soluble vitamin containing
solution, the vitamin containing solution and the fat

emulsion either alone or in combination.



di ssol ved oxygen content, conpri sing: a drug solution
container fornmed of a plastic material having an oxygen perneability
of not |ower than 200 cnBfnR. 24h-atypgt a tenperature of 25C at a
hum dity of 60%RH within 12 hours after a steam sterilization process
or a hot water sterilization process and having a steady-state oxygen
perneability of not higher than 100 cnB/nR.24h.atm at a tenperature
of 25C at a humdity of 60%H and a drug solution contained

and seal @ehdth idhecdruehesol u&t on contai ner; wherein the drug
sol ution contained and sealed in the drug solution container has been

subjected to 104 d:heqSdeanrsber Witzatd ar proedsdi st oflive hatxyae Rr
sterilization process, and to a deoxidi zati on process for reducing a
di ssol ved oaeyren, concentrati on of the drug solution to not higher
than 2 ppm when the oxygen perneability of the plastic materi al
reaches the steaglyesdptg keveliafd efeihe sbeamisiest idridatéohepr boess
or the hot water sterilization process. 12. A

reduced- di §$@lgv@¢10xy06A- 66ALEMAN &lf U Sk At benacohtaitiingateeckiad set
forth in claim1l, which is stored in an environnent having

deoxi di zatvQh §Teans odhidn t Persieedn L eyi bifzatd onlpwecessian 2RE hot
wat er sterilization process. 13. A reduced-di ssol ved-oxygen-cont ent
drug sol Whi*om2Ccont &l #th gt PACKe @S e Sl s tdF i26W @tnalhumidity of
60%RH within 12 hours after a steam sterilization
process or a hot water sterilization process and having
a steady-state oxygen permeability of not higher than
100 cm®/m?*24h-atm at a temperature of 25°C at a humidity
of 60%RH,
the drug solution having been subjected to the
steam sterilization process or the hot water
sterilization process,
the drug solution having a dissolved oxygen
concentration of not higher than 2 ppm when the oxygen
permeability of the plastic material reaches the
steady-state level after the steam sterilization
process or the hot water sterilization process.
2. A reduced-dissolved-oxygen-content drug
solution as set forth in claim 1, which is stored in
an environment having deoxidization means after the

steam sterilization process or the hot water

sterilization process.



wherein the drug solution conprises an oxidation-prone drug sol ution.
14. A reduced-di ssol ved- oxYgen-content drug sol ution containing pack
as set forth in claiml13, whoar ei n the drug sol ution
conprises at |east one solution selected fromthe group consisting of
an am no acid containing solution, a vitam n containing saccharide
solution and a |ipid-soluble vitamn containing solution. 15. A
r educed- di ssol ved- oxygen-content drug sol ution containing pack as set
forth in=zlaimili, refifced-dissolwhdrekyaehe erugesd @HWh cont ai ner
includes a plurality of container portions isolated fromeach other
by a ren@bheipartid ioat forth inwhdréimn lan wininb SEMPEHRALE Ailng
solution is contained in one of the container portions, and a
sacchari dex 50k ttioan pisosentiaiugeds ¢ hudnotther one of the contai ner
portions. 16. A reduced-di ssol ved-oxygen-content drug sol ution
cont ai ni ng. pack asreetudedtliismclaedrdkygen-content drug
solution as set forth in claim 1, which comprises at
least one solution selected from the group consisting
of an amino acid containing solution, a vitamin
containing saccharide solution and a lipid-scluble
vitamin containing solution.
5. A reduced-dissolved-oxygen-content drug
solution as set forth in claim 4,
wherein the amino acid containing soclution
contains at least one amino acid selected £from the group
.consisting of L-leucine, L-isocleucine, L~valine,
L-lysine, L-threonine, L-tryptophan, L-methionine,
L-cysteine, L-phenylalanine, L-tyrosine, L-arginine,
L-histidine, L-alanine, L-proline, L-serine, L-glycine,
L-aspartic acid and L-glutamiec acid.
6 . A reduced-dissolved-oxygen-content drug
solution as set forth in claim 4,
wherein the vitamin containing saccharide
solution contains a saccharide, and a water-soluble
vitamin selected from the group consisting of vitamin

B,, vitamin B,, vitamin Bs, vitamin Bj,, vitamin C, folic

acid, niacin, biotin and a pantothenic compound.



wherein the drug solution container includes a plurality of container
portions isolated fromeach other by a renovable partition,

wherein one of the container portiomsz2is a snmall bag provided in

anot her one of the container portions. 17. A

reduced- di ssol ved- oxygen-cont ent drug sol ution containing pack as set
forth in claiml16, wherein a |ipid-soluble vitamn
containing solution or a fat enulsion is contained in the small bag.
18. A reduced- di 3sokdat-aokygbasodimashtodyagisAarFont cdAH ni ng pack
as set forth in claim 16, wherein the small bag is
partitiomedliniont we compafemddt sin claim 4.nherein a |ipid-soluble

vitam n containing solution is contained in one of the two = |
conpartnents, 19Berein the lipid-soluble vitamin containing

solution contains at least one lipid-soluble vitamin
selected £from the group consisting of vitamin A, vitamin
D, vitamin E and vitamin K.
8. A production method for a drug solution with a
reduceddissolvedoxygencontent,themethodcomprising
the steps of:

filling and sealing a drug solution in a drug
solution container formed of a plastic material having
an oxygen permeability of not lower than 200
cm®/m?-24h-atm at a temperature of 25°C at a humidity of
60%RH within 12 hours after a steam sterilization
process or a hot water sterilization process and having
a steady-state oxygen permeability of not higher than
100 cm®/m%-24h-atm at a temperature of 25°C at a humidity
of 60%RH;

subjectingthedrugsolutioncontainer1x)asteam
sterilization process or a hot water sterilization
process; and

reducingeﬂdissolvedoxygenconcentrationof1ﬂm
drug solution to not higher than 2 ppm by storing the
drug solution container in an environment having

deoxidization means until the oxygen permeability of



and a micronutrient netal elenent drug solution is contained in the
ot her conpartnent. 19. A reduced-di ssol ved-oxYgen-content drug

sol ution containing pack as set forthoBn claim 14, wher ei n
the amino acid containing solution contains at | east one am no acid
selected fromthe group consisting of L-Ieucine, L-isoleucine,
L-valine, L-lysine, L-threonine, L-tryptophan, L-nethionine,
L-cysteine, L-phenylal anine, L-tyrosine, L-arginine, L-histidine,

L- al ani nethe- rlots hbcLmedramiea l - geyches thasparEdy weratandevel.
L-glutam c acid. 20. A reduced-di ssol ved-oxygen-content drug

sol uti on &ent ai nifgrpatkeds FetsebVeR -iarxgainceatent drug pherein
the vitam n containing saccharide solution contains a saccharide, and
at | east snéuidiien - BobPdbiat 398 alpi e o2f edleftr giALHR §PRoGF EdhsP sting
of vitamn Bl, vitamn B2, vitamn B6, vitamn Bl12, vitamn C, folic
aci d, niacin, biotheresd dhramovheen@mobhpbaidrPEhe

reduced- di ssol ved- oxygen-content drug sol ution containing pack as set
forth in Geaixhdization meamheiBi A% IFTipPEDSH UIRRCLPESM D an
contai ning solution contains at |east one |ipid-soluble vitamn

sel ect ed Prédmn bacdraa® wonsldeidngish VheadeaxAdigatheh TR2)Ft3R¥n E

and vitamn K. 107
having an oxygen barrier property.

10. A reduced-dissclved-oxygen-content drug

solution production method as set forth in claim 8,
wherein the deoxidization means is‘an oxygen

scavenger.

11. A drug solution containing pack with a reduced

digsolved oxygen content, comprising:

a drug solution container formed of a plastic
méterialhavingen1oxygenpermeabilitycﬁfnotlowerthan
200 cm®/m?24h-atm at a temperature of 25°C at a humidity
of 60%RH within 12 hours after a steam sterilization
process or a hot water sterilization process and having
a steady-state oxygen permeability of not higher than
100 em®/m? 24h-atm at a temperature of 25°C at a humidity
of 60%RH; and

a drug solution contained and sealed in the drug
solution container;

wherein the drug solution contained and sealed

in the drug solution container has been subjected to



22. A reduced-di ssol ved- oxYgen-content drug solution containing pack
as set forth in claima18, wherein the mcronutrient netal
el ement drug solution contains at | eas4a one el enent selected fromthe
group consisting of iron, manganese, zinc, copper, selenium
nol ybdenum cobalt and chrom um  23.
r educed- di ssol ved- oxygen-content drug sol ution containing pack as set
forth in claim15, wherein the plurality of container
‘portions tisel atednf romeeath zatthiesn byreolke semvabhe Pt i¥#BATI ncl udes
two container portions disposed in opposed relation on opposite sides
of the renpeahlic zzrionipnpcand a andlto agedspededtiFPBHnRT 8F Stife
two container portions, wherein the small bag is further
partitionedri mediutaion goapditmeiteed oxygen Ggeeenfrat R nefadih®
contai ni ng solution which contains at | east one am no acid sel ected
from t he groypsodndiisin nge afot-higbieme than solpaitivieen [ Lhg prEISn
L-l1ysine, L-threonine, L-tryptophan, L-nethionine, L-cysteine,
L- pheny| ap anineebilltyy osiEnehd -mt gimilve mat e seildineachesal Riene,
L-proline, L-serine, L-glycine, L-aspartic acid and L-glutamc acid
'i's cont ai medaidy -tsen veelesrtiai et eportticors t of@r 6ite % Vi EaFLA D
cont ai ni ng sacchari de

process or the hot water sterilization process.

12, A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 11, which
is stored in an environment having deoxidization means
after the steam sterilization process or the hot water
sterilization process.
13. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 11,
wherein the drug solution comprises an
oxidation-prone drug solution.
14. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 13,
wherein the drug solution comprises at least one
solution selected from the group consisting of an amino
acid containing solution, a vitamin containing
saccharide solution and a lipid-soluble vitamin
containing solution.
15. A reduced-dissolved-oxygen~content drug

solution containing pack as set forth in claim 11,



108 sol ution which contains a saccharide and at |east one
wat er -sol ubl e vitamn selected fromthe group consisting of vitamn
Bi, vitamn B2, vitamn B6, vitamn 812, vitamn C folic acid,
niacin, biotin and a pantothenic conpound is contained in the other
cont ai ner portion, wherein a |ipid-soluble vitamn
contai ni ng solution which contains at |east one |ipid-soluble vitamn
sel ected fromthe group consisting of vitamn A vitamn D, vitamn E
and vitam n K is vdotainetihiendone ofolhbileonpamtiaht e ol NEHE &I §
bag, wherein a mcronutrient netal elenent drug solution
cont ai ni nglaralldasy ofie celndrrineSebedtieibt # okFPHE FBOUPLEBNSEIR ng of
i ron, manganese, zinc, copper, selenium nolybdenum cobalt and
chr onmi um ¢§heanttey nedriemotted be hearddnpae® nent of the small bag. 24. A
reduced- di ssol ved- oxygen-content drug sol ution containi ng pack as set
forth in claim23herein an @Weiednagisblerybaipbadireobbtacded Hy
m xi ng the solutions contained in the two container portions and the
two conpagtntatinedniai ose). of t bh20 @ yainer podifciees . 0824 2 14. 0
g/L of L-isoleucine, 0.1 to 16.0 g/L of L-valine, 0.2 to 14.0 g/L of
L-1ysi ne,s8cthiag-Bi@ gpludfon tisr emtitheingd0dnt angtdey (o of the
L-tryptophan, 0.1 to 8.0 g/L of L-nethionine, 0.01 to 2.0 g/L of 109
container portions.

16, A reduced-dissolved-oxygen-content drug
solution containing pack as set forth im claim 11,

wherein the drug solution container includes a
plurality of container portions isclated f£rom each
other by a removable partition,

wherein one of the container portions is a small
bag provided in another one of the container portions.
17. A reducedndissolvéd—oxygen—content drug
solution containing pack as set forth in claim 16,

wherein a lipid-soluble wvitamin containing
solution or a fat emulsion is contained in the small
bag.
1i8. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 16,

wherein the small hag is partitioned into two
compartments,

wherein a lipid-soluble vitamin containing

solution is contained in one of the two compartments,



L-cysteine, 0.2 to 12.0 g/L of L-phenylalanine, 0.01 to 2 g/L of
L-tyrosine, 0.2 to 14.0 g/L of L-arginine, 0.1 to 8.0 g/L of
L-histidine, 0.2 to 14.0 g/L of L-alanine, 0.1 to 10.0 g/L of
L-proline, 0.1 to 6.0 g/L of L-serine, 0.1 to 12.0 g/L of L-glycine,
0.01 to 4.0 g/L of L-aspartic acid, 0 to 6.0 g/L of L-glutamc acid,
20 to 800 g/L of glucose, 400 to 6500 UL of vitamin A 0.5 to 10.0
pg/ L of cholecalciferol as vitamin D, 1.0 to 20.0 ng/L of tocopherol

acetate amdvid ami.arBpuli2ient4me tag/ Le bemphit SHawd ot 2L 3AY ahtn K,
0.4 to 30.0 ng/L of thiam ne hydrochloride as vitamn Bl, 0.5 to 6.0
ng/ L of richofdbwed as WhteanphhBZ, pmp2dt8e@try/ L of pyridoxine
hydrochl oride as vitamn 136, 0.5 to 50.0 pg/L of cyanocobal am n as
vitanmin B22, 5.08tpe80c@dnyilsabliiedotdragrie can e c8EH ¢
compound, 1.5 to 35.0 ng/L of pantothenic acid as a pantothenic
conpound s dBiin t Do 806 opg/diminfobiackacd e, se2 tfenion #P/ Eleimstdr bic
acid as vitamn C, 5 to 120 pg/L of biotin, 10 to 160 ntg/L of sodium
ions, 1 to 40 nBeghérefimugresauinicorsid condG it e 6P 10t ERRi um
ions, 1 to 40 nEq/L of calciumions, 10 to 160 nEqg/L of chloride
ions, O tcaozﬁtanquLa'ofleim:itdmfbmnampﬂdtﬁﬁh@cﬁﬁgliEOE‘ftBﬁo%’ﬁﬂHPe
i ons.
consisting of L-leucine, L-isoleucine, L~-valine,
L-lysine, L-threonine, L-tryptophan, L-methionine,
L~cysteine, L-phenylalanine, L-tyrosine, L-arginine,
L—histidine,L—alanine,prroline,L~serina,L~glycine,
L-aspartic acid and L-glutamic acid.
20. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 14,
wherein the vitamin containing saccharide
solution contains a saccharide, ahd at least one
water-soluble vitamin selected from the group
consistingcﬁfvitaminBl,vitaminBz,vitaminBs,vitamin
Biz, vitamin C, folic acid, niacin, biotin and a
pantothenic compound.
21. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 14,
wherein the lipid-soluble wvitamin containing
solution contains at least one lipid-soluble vitamin

selected from the group consisting of vitamin A, vitamin

D, vitamin E and wvitamin X.
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22. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 18,

wherein the micronutrient metal element drug
solution contains at least one element selected from
the group consisting of iron, manganese, zinc, copper,
selenium, molybdenum, cobalt and chromium.
23. A reduced-dissolved-oxygen-content drug
solution containing pack as set forth in claim 15,

wherein the plurality of container portions
isolated from each other by the removable partition
includes two container portions disposed in opposed
relation on opposite sides of the removable partition,
and a small bag disposed in one of the two container
portions,

Whefein the small bag is further partit:':oned into
two compartments,

wherein an amino acid containing solution which
contains at least one amino acid selected £rom the group
consisting of L-leucine, L-isoleucine, L-valine,
L-lysine, L-threonine, L-tryptophan, L-methionine,
L-cysteine, L-phenylalanine, L-tyrosine, L-arginilne,
L—histidine,L~alanine,L-proline,L—serine,L—glycine,
L-aspartic acid and L-glutamic acid is contained in the
one container portion,

wherein a vitamin containing saccharide
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solution which contains a saccharide and at least one
water-soluble vitamin selected from the group
consistingtufvitaminBl,vitaminBz,vitaminBs,vitamin
Bi», vitamin €, folic acid, niacin, biotin and a
pantothenic compound is contained in the other
container portion,

wherein a lipid-soluble vitamin containing
solution which contains at least one lipid-soluble
vitamin selected from the group consisting of vitamin
A, vitamin D, vitamin E and vitamin K is contained in
one of the compartments of the small bag,

wherein a micronutrient metal element drug
solution containing at least one element selected from
the group consisting of iron, manganese, zinc, COpper,
selenium, molybdenum, cobalt and chromium is contailned
in the other compartment of the small bag.
24, A reduced-dissolved-oxygen-content drug
solution containing pack as set forth imn claim 23,

wherein a solution mixture obtained by mixing the
solutions contained in the two container portions and
the two compartments contains 0.4 to 20.0 g/L.of
L-leucine, 0.2 to 14.0 g/L of L-iscleucine, 0.1 to 16.0
g/L of L~-valine, 0.2 to 14.0 g/L of L-lysine, 0.1 to
8.0 g/L of L-threonine, 0.04 to 3.0 g/L of L-tryptophan,

0.1 to 8.0 g/L of L-methionine, 0.01 to 2.0 g/L of
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L-cysteine, 0.2 to 12.0 g/L of L-phenylalanine, 0.0l
to 2 g/L of L-tyrosine, 0.2 to 14.0 g/L of L-arginine,
0.1 to 8.0 g/L of L-histidine, 0.2 to 14.0 g/L of

L-alanine, 0.1 to 10.0 g/L of L-proline, 0.1 to 6.0 g/L
of L-serine, 0.1 to 12.0 g/L of L-glycine, 0.01 to 4.0
g/Izof L-aspartic acid, 0 t0 6.0 g/L of L-glutamic acid,
20 to 800 g/L. of glucose, 400 to 6500 IU/L of vitamin
A, 0.5 to 10.0 pg/L of cholecalciferol as vitamin D,
1.0 to 20.0 mg/L of tocopherol acetate as vitamin E,
0.2 to 4.0 mg/L of phytonadione as vitamin K, 0.4 to
30.0 mg/L of thiamine hydrochloride as vitamin B;, 0.5
tc 6.0 mg/L of riboflavin as vitamin B,, 0.5 to 8.0 mg/L
of pyridoxine hydrochloride as vitamin Bg, 0.5 to 50.0
pg/L of cvanocobalamin as vitamin Bj;,, 5.0 to 80.0 mg/L
of nicotinamide as a nicotinic compound, 1.5 to 35.0
mg/L of pantothenic acid as a pantothenic compound, 30
to 800 pg/L of folic acid., 12 to 200 mg/L of ascorbic
acid as vitamin C, 5 to 120 pg/L of biotin, 10 to 160
mEq/L of sodium ions, 1 to 40 mEg/L of magnesium ions,
5 to 80 mEg/L of potassium ions, 1 to 40 mEq)L of calcium
ions, 10 to 160 mEg/L of chloride ions, 0 to 5 mEg/L

of iodide ions, and 1 to 40 mmol/L of phosphate ions.





