Description Liquid Container Technical Field [0001]

The present invention relates to a |iquid container

suitable for storing an injection |iquid containing a

drug that can be adsorbed by resin or that can

permeate resin such as nitroglycerin, a protein,

hyal uronic acid, a vitamn, a trace elenent, or a

radi cal scavenger. Backgrestuehigfriord 0002]

So-cal | ed soft bag pharnmaceutical products, which have

been devel oped in recent years, are enployed as drip

i nfusi on products. Such a soft bag pharnaceutica
Lipraductontaipreaduced by diluting a drug(s) for

i njection use in advance and charging with the drug(s)

a flexible container made of a plastic resin or the

i ke. Upon use, soft bag pharmaceutical products can
Teobinsasill Fikdddl ed and set within a short tine, and

di sposal thereof is easier than that of glass bottles
(0&Ad]anmpoul es. Therefore, soft bag pharnmaceuti cal

products are advantageously used in the field. One

pr offihel pgeapplti datiemt ioh aedefttesbag phdrimadelutdaredainer

product is a nitroglycerin injection liquid, which is
suihabdmefoasesousnd as andeicpionf dsqondf contedtriald angirug

the bl ood pressure of a patient during surgery and for
thategaingeagdserbaddbgc resihupe théktnchudpegmeatacuesin such

i ncrement stage of chronic cardiac failure) and
aspstuppeyapyina. aRepbaeénenhysfugogligsscédnt ai Nétawinh a

a soft bag will also be encouraged for a drug such as
tracorotenent hupmana pradiheadesreedngebuni n or al bunin

produced t hrough a reconbi nati on techni que), a
Bagiggrowed Ar%itanmin, or hyaluronic acid, fromthe

V|emp0|nts of reduction of possible breakage and

W4 ronnental concerns. [ 0003] Meanwhi | e, sone

drugs including nitroglycerin, rotelns é al bum n

andSa- ot HefeIOt fyRRdr BRRENAEEY 19¢1iaﬁ=rﬁ ucgﬁacyhlch have

el epents, and radical scavengers are known to be
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bag forned o a ving an outer

durﬂ{ ycyc?/%l'é f?ﬁ egrégéiﬂﬂag%%ég EQQ Ealc:a¥re§r3.l%t.|:e

ased resi e di'sc osed am nat ed
f|In1|s SU|tabIe for producing an injection liquid
containing a drug that can be adsorbed by resin, since
the filmcan receive high-ptessure steamsterilization
and prevents adsorption of drugs. Patent Docunent 4
di scl oses a soft bag fornmed of a lamnated film
including a | ayer of polycycloolef in-based resin or a



[ 0005] When a port nenber made of pol yet hyl ene or
pol ypropylene is enployed in a lamnated film a
pol yet hyl ene- based resin | ayer or a
pol ypr opyl ene-based resin layer is fornmed on the inner
side of the polycycloolef in-based resin layer. In
this case, the polyethylene-based resin |ayer or the
( ipailygiogy laen echaee d nceementagergeo s chrbaidi cectiiac
contact with a drug liquid containing, for exanple,
fadilureg| ywoer unstabpeobeiginge. gRep bdbement oo f aa holavse) ,
hyal uronic acid, a vitamn, a trace elenent, or a
conddilpelr scavengerftabdgt weélanaldsb bk dnoguregpdnépt(8) drug
woul d vary due to adsorption or perneation. Patent
subbcasenat pFotesul dbemaa plagmeedeaived fdbumbhvimgafihwmin
probl em the container being formed of a nultil ayer
prbdugednthudiugl a barcpmbinbkéyen techvdafiedm a herxmane, a
m xture of a polycycl ool efi n-based resin and a
vispwénii erpbygeuhpheneapadedfreni hheTHéewnbintayef refuption
of the drug container includes a polyethyl ene-based
ofrpepfibéevbhrgakaga swdl enujeennanEalcoaBserRgo cont act
with a drug liquid. Wen the thickness of the seal
[0P@§Er is controlled to a small thickness (5 to 80 w),
and a barrier layer is formed on the outer side of the |,
sealleprybi leadsorpt A6HIBF inAdUAing BARTBELPFEYeRt: eBTOtElns
Pat ent _ Docunent _3 di scl oses a soft bag having a, ,
(epdt yet hyrake dodte apFBPnahd By Rreayera¢ifdm YhtaRies:
a pol ycycl ool efi n-based resin is sandw ched by
tr%Eﬁy%i%W?%%%fI%@%r%@d#%%ld?%%Y%%%%r%o4¥eb%@o%%st% be
ol gxcloolef i n-based resin |ayer corres ondiqg,to ,
ad ‘Pﬂ@ge A% St | BHEE BT r# et L1 ByRYOFCER LB URF ARG evinyl
of a.50 m_ thickness, po t hyl ene_ | ayer correspondi ng
chfor {0 TA B b ot QLT GRRSa Araain Uk 28
at_40C for one nonth
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exé%ﬂf@ﬁ PR HoRments 1 and 2 disclose that a syringe

having an outer pipe made of a polycycloolefin-based resin is

useful for producing a pre-filled syringe pharmaceutical
product containing a drug that can be adsorbed by resin.
[0004]

As compared with a polyolefin such as polyethylene,
polycycloolefin-based resin forms a high-density, 3-

dimensional structure. Therefore, polycycloolefin-based



JP- A- 2005- 525952 Discl osure of the Invention Probl ens
to be Solved by the Invention [0006] An obj ect
of the present invention is to provide a liquid
cont ai ner, which exhibits excellent storage stability
and i npact resistance and which is applicable for
produci ng a soft bag pharmaceutical product of an
reisijne dtlilon tlengisi ¢ oc batvai hilgly hiadoglsyc enidn fragpl étgi.n For
(e.g., albumn or a hornone), hyaluronic acid, a
formiag n, seftr beg,ebedwnyclecledicabasedvergen, fand tise
i ke. Means for Solving the Problens [0007] The
gepegedaly ilavénesed Wakd eafiiled sugh et prdiyeshydendrbgsed
on the el enent and conposition of a lam nate filmfor
repindfiéiimgon pellvrbagyamrde-fased sespni stagkperphyeform a
found that through provision of a barrier |ayer
lapdnaspdi figlmas Baperddddemenie ohpdhepioses a wrapping bag
pol ycycl ool efi n-based resin having a glass transition
forwagepat ar éapigrtadghédimpPagtngr appputernanayne of
tenperature at which the container_is subjected to _
PO@HgEﬁﬁFntPéﬁﬁﬁfeﬁ?Séﬁ anghapr é88gkelayesnPst BPiYFYalpohetfin-
and preferably having a glass transitjon tenperature
baged138einr HikthetistIrsashrkaeinategdri bl nkf 21 dcddne tfer
a_seal layer, there can be _produced a container for a
PrIREiBAgEPhArHBERHPR chl Ipt BdteRt ARNERT pRedERE sthat can be
adsor ption and perpeation of , a drug such, as _
ad%@w%@ | D¥efFRina Protei el §lm GRBURPREbYE P HIr oReysSure
hyal uronjc,acid, a vitamn, a trace el enent r a

Stedfj BT SEhTRNHRR 211 it SHERC § hadSeEPt e ert | X199 nefatent
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a dQQllg}’,etal?béin @ﬁ g St Qs 31 WY efe- based

resin, arrier layer Is provided adjacent to
poltR& 38R dfa¥ehased reshiff f¥RS &te WAL Ot &S0

provides a pharmaceutical product containing a drug
comllp!a%li_'bq 1R 2GRN R RN BRAWBLA thRSIbs i dfBdever, a
iquid being contained in a liquid container formed of
porg Mehbelkangtef !o'f";p%ﬂ?-/c?rcl@eﬂlte'f!i%’—%fas%ae%sin is expensive
characterized in tha he nultilayer filmand/or
andnmbtkbgﬂ§&¥SB%%keha§nath@rEb%@ Y &2 100MAT RiMGh 8% a
predoni nant conponent, a polycycl ool efin-based resin
proBa¥mBgia . gl BesréfaRs| t hPArELABEr 25UH8ehbBhEr pBYyEENYN ene
nore than the tenperature at which the container is
or pubjpebpditaect Berthehbeat MRRt cor il dhepiRESURE Sheam
sterilization, and a seal layer containing, as a
resPE€dAR BBNEh6ERPOALAEL BrRakkegehiheReebase@ bESi For a
pol ypr opyl ene-based resin, and the barrier layer is
provi ded adjacent to the seal |layer. Effects of the
I nvention [0009] The Liquid container according
to the present invention can solve problens such as
adsorption and perneation of a drug such as
nitroglycerin, a protein (e.g., albumn or a hornone),
hyal uronic acid, a vitamn, a trace elenent, or a



[ 0010) In the present invention, the term"sea

| ayer” refers to a conponent |ayer of the nmultilayer

filmand/or multilayer sheet for formng a |iquid

cont ai ner, which conponent |ayer serves as the

I nnernost | ayer of the container and cones into direct

contact with a drug contained in the container. [0011]
exiHopdarnt ifedlldmg.im tation is i nposed on the nultil ayer

filmand/or nmultilayer sheet of the present invention,
[0985llong as the filmand/ or sheet includes a barrier

| ayer containing, as a predom nant conponent, a

pol el @olpeiitnbesder eside ledv iped va tdgiydsset vansi ti on

tenperature higher by 5C or nore than the tenperature
podypwhpyRenke isosmailoyed dénsabjlentodted fhémmmk

treatnent or high-pressure steamsterilization
polpesh¥igbeybasghatssinafslveronrt enpelapureydenesbased resin

higher), and a seal |ayer containing, as a predom nant
laysupbdrefprmgdpenyshRyianerbgéed péstheopodycycloolefin-

pol ypropyl ene-based resin, the barrier_|ayer being
baggfateaint dayhe - set thiercage, ddis thohee thidirie eased

| ayer or an adhesive resin_layer may al so be di sposed
repehnkererhersehf PayEPrapylene-bareferepajetay8hchonps into

_adhesive is preferably a_two-liquid curing type
diperyeSPREaGE eVhbie2 adhegi VedvidpePyEpkiingy effanexample,

,adhesi ve. The adhesive resin |ayer may enploy a known
niteeFhycesitond B%OFﬁénré§iﬁ'pr%ibﬂ@éneﬁEePI€ﬂ¥mone)'

adhesion with respect o a counter material o
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rusion T-di'e nethod), “co-"extrusion water-c

e eat ot . chni
s e ety o T e e on TS e e ¥ drug
1iIBLEN | fhethbRB ARAKLS sBASFDRAEL! 8EAQ" 43R 1RALLER Y 011ea
lqg?bpertye_to tEe F?qu%gécontainer aﬁ_ wh?%%r&ay be o€
to %]m%lm%ﬁ(id t'h'ch}J?l ééw(%mt'é)o%grw)l{d%rﬁi lal GhrQer layer is
al um na- vapor - deposite 'I'm~si 't ca- "or
forfledMopatyaP e tdePasidee @ YN dddiMiayer, adsorption of the
al um numvapor - deposi ted PET, al um nurm vapor - deposi t ed
druby kan, vl preRemlal | pEVERE BYAumBXPCs aRdcM¥BeBYhOBoft
0012] In“the present invention, no partlculgr
bag! haktiag anpbl yethiResed o3t irnpRly etd eolefiiNayer film in
enpl oyed in the barrier |ayer, so long as the
whibkal ¥cyeh9ekelivh1B&s napalsass reansiild ariRReR We
hi gher by 5C or nore than the tenperature at which
polg_aemymah@l nekehs . SUbhechedci Osbhesavt brgahgBnk of
i gh-pressure steamsterilization (preferably a glass
polyEgasbbieniheppgeat weeiafl 13368¢ ebriMegpRmdinbhe oltass
transition tenperature is nore preferably 130 to 170C,
nost preferably 132 to 150C. In the present invention,
the term"qglass transition tenperature" refers to a
tenperature determned in accordance with JI'S K7121
(DSC). Generally, glass transition tenperature is a
wel | - known physi cal paraneter characteri zing
pol ycycl ool ef i n-based resin. However, no relationship



gl ass transition tenperature and adsorption and

storage stability of a drug in the seal |ayer. Under

such circunstances, the present inventors have found

t hat when the pol ycycl ool efi n-based resin has a hi gher

glass transition tenperature, the effect of

suppressi ng drug adsorption and the effect on drug
a ftmemege isinelol [Hatnyr isre lenyjean ced thEheuteee nticlss dfawe 50 um-

al so found that when the barrier |ayer adjacent to the
thakingsgy o lyiedihyi lerfeo rlgane 1o fc puiepeomA iage tivasde resi n

or pol ypropyl ene-based resin is forned fromthe
afpaiepepclionkess sealbdse@n-esPhtaavbagtasyeassizanhont sbprage

tenperature 130C or higher, storage stability of a
atdl@g§Ci Eorntmadcedntb, athye ent t exgenter Theconvent owas hbwend to

found that the effect of enhanci ng drug storage
degrgpiski Py daf%be Wheni pelyepchogtehinexseamployed as a

especially when the drug is subjected to a thernmal
replBalFERET &t WeOE 8Rokhgheresinnhi gUpr 65oupaessEahility and

sterilization at 105C or higher in a pharnmaceutica
OtBeEdREPPERLt $EEpOLTREBEt HEffabPadr adEmbMPadredoEnopome cases.

higher is carried out mainly for inactivating viruses
InghaChi ghPpr esBbrénstedifstepPefi 3at PARSBE Posamgpt 5 also

Flgher is carried out for sterilization, The
eXRhEhedr ﬂ%@Ee%F§o°?oﬁn8‘tﬁat7%HEOFBOF5FF8ﬁlﬁFe§ln after

resin other than pol ycycloolef in-based resin into the
PophrFFRFli hgtipRdbEekadheabf $RG Y prevergkyy indicating
adsog tion or ﬁfineation of a drug, thereby | owering

POQY o7 HgER4T abF * Pty tY0013] Exanpl es of the
i ncl ude pol ynmers produced

Fa %%ﬁf gé?%%égyig%gg?gs%é$§%$%4ﬁ%%onersa copoLyners
POt WIH. o ot %;y?—‘é%@&g%%é’%ﬁ’ ﬂf'yefjr ogenat ed pr oduc
Pa iy ARl BT PP TG EHEEAE o nener

icyclit cyc such
Qg[ |.ene,, | 1yl 1 " di met hyl nor bor nene,
Pats é;lq%or oeﬁ{nken%', %%I%:El)%g{ed;&e{r%%%or nene,

pa%ﬁﬂé” oy bogmene, g4 idmtdwd sil yl norbor nene

enyl nor bor nene, ‘cyanonor borrene, di cyanonor bor nene,

Did® CIY Welely; , pyridyl norbornene, nadic
lan ydri de, gﬁ%!ﬁggictggﬁg imde; tricyclic
ProfiEhROef I2S SHHGR £ itqayeclﬂﬂﬁ&{ difne,
* di hydr odi cycl opent a Pgne, and at%§#?, al kenyl -,
[ooRdleyl i dene-, and aryl -substituted products thereof;
tetracyclic cycloolef ins such as
di 1Bi hapehexaly ANl NGvention is t id
di nmet !I%r?OOOt ahydr onapht hal e_ne,veanndloa klﬁ - ,Oaxﬁ%‘%/ﬁ ’a
1igahlybbdeBgne rANGAH =St B ANAIHC I I L Wtability
pentacyclic cycloolef ins such as tricyclopentadiene;
andaRfiphexaerehiseaovel apletiniRk®h SYWChAR3icable for producing a
hexacycl ohept adecene. Exanpl es al S0 include
sofBOpRET PAAGMELBALE @Al AbHoRt EOBOURAS nSleht i&h 1iquid
di norbornene, conpounds in which two norbornene Tings
conBaenlhgkadt¥bg1gckirAker asgebtrasnad (RY @r.0cankRmichaim 01
an ester group, and alkyl- and aryl-substituted
horpdndyct Byhhereafic dbedpobyeyekashef al Rrbaeed 1l@nt ,0f
the present invention is preferably a
radpohyneckoengee; basadthesiikpr,oduced through
pol yneri zation of one or nore nonbornene conpound
Mean®npoer SoravhggtBenorbplremBe noiety in the nol ecul ar
skel eton thereof; e.g., dicyclopentadiene,
nor bornene, and tetracycl ododecene, a hydrogenat ed
product of the polynorbornege-based resin, or a
m xture of one or nore species thereof, fromthe
vi ewpoi nt of strength and softness of a liquid
contai ner nolded fromthe resin. [0014] The
met hod and nechani sm of polynerization of a



[0017] (wherein R, R2, R2, and R4, which may be
identical to or different from one another, each
represent a C to C20 organic group; R and R2 and/or
R2 and R4 each may forma ring; each of mand p is an
integer of 0 or fl; and each of 1 and n represents an
integer of fl). The inventors have found that when the
[08@Alcycl ool ef in-based resin is represented by formula
(1) anong these structures, the effect of enhancing
dr uFhst PreFendt dmiventpriss haveaiosed il Ut gxteogriae,

[ 0018] Speci fic exanples of the d to C20 ‘
stydgesi engtbgpelafietl ane fompPsAtten ©f, ai Aeminatsl Kylm for
groups such as nethyl, ethyl, n-propyl, i-propyl,

prepdyging, ai sphitybagsasdputyitet sbupyisingpent hhve found that
t-pentyl, n-hexyl, n-heptyl, n-octyl, o
thrgeghi1proyigingt RF1a3bsryipet heyBlt gPRtaznépty| AEXH |
nonyl , decyl, undecyl, dodecyl, tridecyl, tetradecyl,
PrREAMARBRY| CONBRREBEY| & RepYaUEéyPiedinahasgs, resin” having a
nonadecyl, and icosyl; cycloal kyl groups such as
glegel bpeneyFionyEevrexgtureyTehepigherahy Ej@lwoowgge than
al kyl cycl oal kyl groups such as 1-nethyl cycl opentyl,
the_ RETRGTRYErehakyrhicRdthe ngPRyainer pi §psieyerbrexyP;
al kenyl groups such as allyl, propenyl, butenyl, .
th%‘%? eﬁ’;?g‘?t‘ﬁ Bengf, h%éﬁ]a'la’f/%? BREX eRyPaM P YR Yt bEPELISHCcANA
as phenyl, naphthyl, nethyl phenyl, nmethoxyphen
PrETERRNY , IEHNDG IHEAST , DRt bUPR ibFTDRRRbUTe of 130°C or

S ORIED PO, Bl 1 U2, ST 85 R0 e,
-dinmet hyl b | . Th [ b
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eléC n'E'il %r( ]a) x%.'?ﬂc(a%.) é@(reg{g;e% bee\;elf{]%%rﬁ ﬁled?éa{ledlayer is

val ue through appropri at select ng e Speci €s,
n _ -
Forfl B, SoRca YIS By APt S5 K Sl qpe-pasea
resieRr ¢88RHedakY STyl WrygR)s ! a?eC il 1?&70 i, &0 which

product. For exanple, Zeonex and Zeéonoa (pro S 0

exhNoRRAN 420 160t, ikdok 368 iRtehARRY colf¥ination with
pol ycycl ool efin represented by forrmula (2) also nay be

a pereéORBRbEraaBE0SH¥Cho1hRE HeXaR! & hdeRRAese Of Th

letsui Chem cal s In%é)ggnd9$CPAS {b?%cht gﬁqTICONA) ©

pregeftphalenabby H88dpech082tbmplishebn dnh@H 38l of this
i nvention, nost preferably, a polycycloolefin

finaepgesented by fornula (1) is enployed. The
pol ycycl ool efin of the invention is preferably forned

[ooselely of a resin represented by formula (1) and
contai ning no other resins. [0022] In a drug
coatabreingige eheappekynBr indenehictl Rl ddd endaduia
anmount of the drug often fails to be maintained due to
conbdsnept fOfmefes FEAt QDL 1 DAYEYSSH NG, aftifee Whetdnldger sheet,
contained in the container is captured by polymer
chacdet &sioddthe pehyrehef fultDUaybe €onhabAayorThuQdghayer
nol ecul e-| evel anal ysis, polyner chains of a polyner
shedmtless 2 baeriot algderi sontainbhgynhananpreasmiban
the tenperature of the polynmer material 1s equal to or
hi gher than the glass transition tenperature,
m cr obr owni an noti on of the.nol ecular chains is
pronoted, thus, the polyner material becones softer.
As a result, a | ow nol ecul ar-weight drug is readily
captured by the polynmer material, resulting in
adsorption, perneation, O mssing of the drug. Thus,

f



such a nol ecul ar structure, a drug contained in the

cont ai ner is readily adsorbed by the nol ecul ar

chai ns, and permeation or mssing of the drug occurs,

t hereby reduci ng the anount of effective conponent. In

the structure of formula (2), ethylene repeating units

are introduced between norbornene ring units, and the
cogipasenttr, ans poilgeycdopéedt n-baisedt weed nbhavidigl wi gatbe

| ength of the ethylene unit sequence. Specifically,
troheigliess tempethtuer heghetabyr 6°Cadr brord evied e de hy

shortening the ethyl ene unit sequence. However, when
tempkybéneer epewhiing thet soateinetr ddusetbjentedato thermal

backbone i ncl udi ng norbornene rings or heterocyclic
trephgentsoer htghipdeasveedetesaseserklémathonghabfiea seal

glass transition tenperature is equivalent, a drug is
lagessibhyasnphar edsbg pobgdawminghhi asmpbnenth a polyethylene-

Therefore, the structure represented by fornmula (1) is
bageflerpsinepred. PpOPPBIPYlene-hised rasivdusnfiobhefbarrier

drug into the container, the container is preferably
laggp| et pHOYbdederdndceneat pehlie asedbClayehi gher

tenperature or to high-pressure steamsterilization at

105€h8r PREGRRE , 1AveRet peRf @480l pravidesCa Phasnagewt heal

very inportant factor is_that the nolecular structure
Produee s RHNY hat ARE r bbTwimi Blird hotanbeoedseired by a

occur at the above tenperatures, and the gl ass, .
re§iansiie Frienpeiat drie ing deertaitRd. iThe biawi@recontainer

| ayer of the Iiquid container is required to have a
fogred ©f radg i br¥ehper it e trgHerl bilaxebrshrpte t han

t he teqper ture at which the container is subjected to

ChA RS TRA 19E AThoE tor 7 G ke StgAnd/of multilayer

sterilization., If the glass transition tenperature is

shechMahé Ramis: daYGT (G E &S 1dwredqdant
af orenmenti oned ni roq%? ian no ion,ocgﬁ{s_durin
ORI, 1 BRHSHC 110 I g ARl S difving @ Glass

sterilization, and rg{ation of nol ecul ar chai ns
Lragisdiron BRI ARGt Iedt BY & GgO€oRParnélarn thfe
ntai ner _and.per, tion_or .mssi.ng of the d nnot
cenp S R 2 MR S ORGSR 0 oft S e L
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gh-pressur LLL.zati_an. in LS :
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r hi.gh [ st fective.
Lavpfoa, Prveat, A8l Phs sk SP o eecont
Ef fEBY¥ENLEORLEORLBLAS i@nPOl yeycl ool ef in-based resin
having a glass transition tenperature higher by 5C or
[ooPBie than the tenperature at which the container is
subjected to thermal treatment or high-pressure steam
st ehkl tL%aﬁigncoﬂ”cﬁ&ﬁé@bé_}écgi”&'iﬁ% 200hA%S @RSt 19 ention
tenperature of 130C or higher. The barriér |ayer may

caanﬁiﬁén?ﬁoﬁﬁéthﬁ SLBRT akhglsbher 26Ar §ABNLEPREtion of a
pol ycycl ool efi n-based resin in such an anount that the

dru%féﬁéﬁ £ hberbHvepit PR, 18 pebrbipaiked.  HawBuRkin bhea
arrier layer preferably contain no such additiona

horm&sé ; ﬁ%ﬁiﬁ@onic acld, theypegaent LnveptboBiehBAt, or a
barrier 1ayer preferabiy has a thickness of 5 to 40

radisd SRiveyet er Ak Ve liWih Ot $0etcdM ent r @PuGN8torage

vi ewpoi nts of drug storage stability and softness of
the container. [0026] In the present invention,
t he pol yet hyl ene-based resin or the

pol ypropyl ene-based resin ehployed in the seal |ayer
may be |inear | ow density polyethyl ene and/ or

hi gh-density pol yet hyl ene, ethyl ene-propyl ene random
copol ynmer or bl ock copol yner, or pol ypropyl ene-based



hi gher tenperature while it is in contact with a drug,

and a so-called "sticking"; i.e., nelting of an inner

surface of the container, occurs in sone cases. In

order to prevent sticking, the polyethyl ene-based

resin enployed in the seal layer is preferably a

linear | owdensity pol yethyl ene having a nelting point
stabili@yt an@i3@@pard/ eesdashbgbhedensiéy wody ety | Bhguid

having a nelting point of 120 to 145C. [0027] In
cohheipeesést subyentednitot hhegmall kagetmpnef énabligihgshagh-

thi ckness of 20 to 120 m nore preferably 30 to 80
prpssurer srethesveewpozat ioh, machtknagcdoet hbée strengt Thus,

of the container. [0028] In the present
thenlequiidncontbaser| afethpr éduvanhaonl ysceatwi neagud in

pol yol ef in-based resin is preferably disposed on the
praotfiaee of the barrier |ayer opposite to the sea

| ayer, fromthe viewoint of controlling strength and
Detafiladsbestribbionl dédtbeniaiveetiofhe pol yol ef

i n-based resin nay be the sane pol yet hyl ene- based
[0P&8in as enployed in the seal layer, or a

pol ypr opyl ene-based resin such as ethyl ene-propyl ene

randontbe breekntopoveneions pbeypeopylepelbisrgr" refers

el ast omer . Anmong them the aforenentioned _
topal gerponere- based ?Estheivuphttaxet afiimpredépy ggultilayer

Wien the base layer is |am nated on the barrier |ayer,
shegt afiestoEninged bidaid a@prcsiRe¥ esViichyeprpeyene layer

used. Such an adhesive is preferably a two-liquid )
SeE(RT MF tyR PUISEReTr - 1A haot HehesPnaper and comes into

. pol yet herur et hane adhesi ve. The adhesive resin | ayer
dirRgt et 3t KHOWP rdsih P IBHPLASIR He® e<PPHEPFITH des

excel | ent adhesion with respect to a counter

lero-material . Exanpl es of the adhesive resin
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cof b Shah) hdias & hkoknese of. 3010 200 i I Fooerin-
vadtl B8 g 1° Pl Eabefls it S dtler by
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prea%ﬁ%aﬁft BERNESENt o BLANE1ieheA dded iy & a

sheet with three or nore lFayers iIncluding a seal |ayer

BERLALRG-paSed PEedAT RAR! HaMmeReAky el Wi dj t
pOI?EMF%ZESﬁty poFyetherne having a neItP%g poiﬁ?igfjfﬁfn
to tRe130C1a0dbat a fi ohadepshhy PlKeL byLeng, Bavipdaa

melting point of 120 to 145C; a barrier layer formed
adh8b5ideNoLBonnengebaged LesbNHRAYIRG R Y BeTwiledTid ARal
tenperature of “130 to 170C, and a"base l|ayer formed of
lay8r! bRBAERLOWxdenait ¥ apaky et BYtENEn NaNhEE: de MBE pPEferably
poi nt of 110 to 130C and/or a high-density
pol yet hyl ene having a nelting point of 120 to 145C 1In
this enbodi nent, the barrier |ayer, seal |ayer, and
base | ayer preferably have 8 thickness of 5 to 40 gm
20 to 120 gm and 30 to 200 gm respectively,
particularly preferably 10 to 30 gm 30 to 80 gm and
70 to 160 gm respectively. In the case where the




In order to snoothly discharge the content of the
l'iquid container, the liquid container of the present
invention is preferably provided with a port nenber.
No particular limtation is inposed on the nmateri al
for the port menber, so long as the material does not
have such a problemthat the material is readily
a BriokdAdabydi gFadng typkerodyester -tisetbrasphdhesalvei ay,
and exhi bits an excellent nelt-adhesion property with
polesdet -uyethangf edbssaveoncBhenadhesifee ¥e$im akrlyer may
mul til ayer sheet. For exanple, a port nenber nade of a
empdfoyehifnewa- ikgeséa . r 89i Aovd aSp‘éhypr@pynemomé@a excellent
material may be enpl oyed. The pol yet hyl ene-based resin
adhgsppaf Wi bl yeaPRc§htlefsFoynperyaehgrénd AAvangiaferent
meltin g point of 120 to_145C. Notaply, when a port
refihberErRitRl &% %IWI@@@@%%#%S%WB#@ Admer (product
propyl ene-based resin is_enpl oyed, stora oo
OfsMagﬁPFt h@mlﬁaéﬁugIPé Y Mﬁ@%¢oépye@v¢ﬁ of %6?@bhshl
hyal uronic acid, a vitamn, a trace elenent, or a
Ch?@ﬂ?éélcgcav%ﬁée?) PLZnbpraductt @ff B9SalsePEPPEAt heR) . and
ot her phenonena, , This unaffected storage stabiljty

me‘eaH:@F BTJYBR HiBORHCHOVRRNTEEY RO FFRY LFRR %vmgya

i nner sgrface area between the contai ner main nd

de‘?ﬁét%o? Frefbe?™ VRERE t hEThHE r?é’rﬁfé’nzei sOfchrhr‘F’e af

h-d t t hyl h ,
1350 Gasaakes FEt ISEohal et & HOVT o e TR RIon niwéers which

mo«%@%%@%“ o A Stui G AR tier e EPOHE (#ia vapor-
ba a:rthg at 180 Qﬂ 250C for about 2 tqaabout 6 o be
’%’é’c%%a% T '?fs%arr?%lr P9 e SR Cp?‘bta‘?tfc? Ts 061 %P
3QC t
1aifing %%%ﬁ#ﬁgﬁllg& 7B o5 BRE R g taibetihg B
165
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exthhfiidh GARLAINEG.01-J e LS T'—@i%“rrle@ho&g‘;ug a%g?éru51on

not cause probl ens such as adsorption of a

wat@i'l'c@otléde&q‘édﬁi& S ?aga%ts tl%*ﬂh'rfatt&orf? anThe seMPLeY Y ques
for receiving a variety of liquid drugs that are

maya%%o%H%qOQ%df%%h@lyp%&th%UE%hanakﬁ%d | Qe dmpoBEabREEhe
of the inventioni$ suitable for producing

mate&%ria%%hcaknpa&@;@uga% %%%'%1%9”*0%‘ RiaRera 48 SUGrcperty
a nitroglyceriin-containing drug, a protein-containing

to @hd01igulnakbbh@Rii®eaCiaddC QR dhNney $el@mAoyed in the
vi tam n-containing drug, a trace el enment-containing

mvéhugonO&n@lﬁaél gah iggavergan umekakvRiphe -Hetbsiitrd BET £ilm,
liquid container. Mre specifically, the liquid
sileentabpenllmiphelapakl-NepepRkeyedyiieh BHaeCiangima ns@f-t
bag pharmaceutical product containing a drip infusion.
vapberdppedickagrsuchaphak Aasevhpeal dppediets, nihenl,i guiuethinum
contalner is generally subjected to a thernal
foill eaVORNt PUA, hbgbepr esgumRDSheashsterilization. In the
liquid container of the present invention, no sticking
[oofl2]e., nmelt adhesion or adhesion of an inner surface
of the container) occurs after the thermal treatnent
or Ihi gheppessene sheanrsbari hbzphireticukeef enahltptithe is
thermal treatnent is performed at 60C for 10 hours,
and hi gh-pressure steamsterilization is performed at
105C or higher for 30 ninut§s or longer. Mire
preferably, high-pressure steamsterilization at 110C
for 40 minutes is perforned. [0036] When t he
liquid container of the present invention is enpl oyed
for producing a pharmaceutical product of a



[ 0038] Exanpl es and Conparative Exanpl es
Mul tilayer (3 or nore layers) filmsanples each
i ncluding a base layer, a barrier layer, and a sea
| ayer, formed of materials shown in Table 1, were
produced through co-extrusion and dry |lam nation in
conbi nation. Port nmenbers were produced frommaterials
inglomed iom Eale @ol yidyadwghl eifine ehipdoyedl donghel bguirder layer,
containers (capacity: 100 nL) were produced fromthe
sd ilongs aspltése palynyclocdefdn mse al gyass amdnpdction
menbers. [0039] The following resins a to 1 and
. templera¥ureehe ghepl dyed fosr pnodacthgnt tiee f témpepaphes.at
a: A 80:20 mxture of a linear |owdensity
whpaty ehiey lcentafimelct isg spbiietted206) thhbmefiet reptudutt sr
of Prime Polyner) and a linear |owdensity
highl-peelgherestrat stgrpoéinatiotbs5Cpreferablyxa gladact
of Japan Pol yet hyl ene Cor porati on) b: A 85:15
transtioienoteapkiraearel of 20S¢ tor pol glethly! eMhe glass
(nmelting point: 120C) (Moretec, product of Prine
trRobytreoh bedparbtneear ibomedenpreyepabygt hybene 170°C, most
(rmelting point: 105C) (Harnol ex, product of Japan
prefeyebhyl €82 Cor p6PEi odn the prE€senitnéavendvodensihey term

ol yethyl ene (nmelting point: 120C) (Petrothene,
"ggﬁéauétfaﬁﬁltrb@%ht@&‘ipﬁé@ﬁ’ﬂr%h)referS Ho & hemperature

| ow-density polyethylene (nelti 2% oi nt 1200)
detrpreree, 1praeeerdancer vieh pol§ ?f (DSCh; Generally,

H gh-density pol yethyl ene (nelting point: 135C)
IL1EPF oBTRES b L FapafmPer eE Ry | Bhe? CBF bﬁr%@@%%)phys1ca¥
Al um na- vapor - deposjted PET film product of
pam%%@,r F‘Flil%f??ﬂ'ge@oz1nitB°3YcY01°°éefW8}®a%%d FSt¥the of
Ho %gh densi t {b hylene (mel ti % oi nt; %36 2 erature
‘(?\Y 10‘:“*9%‘? 0y “’Flb%‘brgje%? ;) %ﬁ“?%h‘i Fnhd %{“PC
ear W densi pol ye ene n [
an% Qe <r>¥ griaget 1 1E Badlsvds Blen
Iom#d nS|t ol eth ne It|n
kD@ ipec ?f&p ch et e%%p(é Fiprdrede that the
Bl p°'%1gba SR 8 Bl e
Pol ro ylene based el asto neltl oi nt: 165
2 dagnsr: RSB h @ r%{leiﬂ %'Lpae)fera y
Adh SI reS| rod f I\/Itsub
ELTRE N 5943 Such! Er‘%‘ﬁs&m@nén( repgengt glass

tr %rlggroa [ o%"ﬁ%&% ecis ycyc efl n (IP ?Me%:e

deftorr‘?r&%'ltd oyt %%%rk%tglg ecf ]as%gg durlng high-pressure steam
sterilization at 110°C or higher. However, Patent—Document 3
does not disclose relationships between the glass transition
temperature of the polycycloolefin-based resin and adsorption
and storage stability of a drug, thermal treatment, high-
pressure steam sterilization, etc. Patent Document 5
discloses that the polycycloolefin-based resin employed in

the seal layer and the barrier layer more preferably has a

10



(Zeonex 690R, product of N ppon Zeon Co., Ltd.)

I'l: Polycycloolefin (glass transition tenperature:
163C) (1600R, product of N ppon Zeon Co., Ltd.) IIl:
Pol ycycl ool efin (glass transition tenperature: 135C)
(Apel APL5014DP, product of Mtsui Chemcals Inc.) IV:
Pol ycycl ool efin (glass transition tenperature: 105QC)

gleéeonaankd2aBn plreagicthtafreNogpen ZeonsGec, Hakgver, Patent
V: Pol ycycloolefin (glass transition tenperature: 75C)

Dolcmemta 57 sidks motdddiscdbski phat ZedatConshlipd. petween the

VI: A 8:2 mxture of a polycycloolefin (glass
g lsan sirtinen tienp éeaperat uté45enhd( AdebrpPlioflBNd ptodage

of Mtsui Chemcals Inc.) and a linear |lowdensity
stpbliyéttlyylodne @Evgl ue, tpeodeel dbyBri. neURddéynsudh|[ 0041]

| Port nmenber Seal |ayer | Barrier |ayer
circumstances, the present inventors have found that when the
polycycloolefin-based resin has a higher glass transition
temperature, the effect of suppressing drug adsorption and
the effect on drug storage stability are enhanced. The
inventors have also found that when the barrier layer
adjacent to the seal layer that is formed of polyethylene-
based resin or polypropylene-based resin is formed from the
polycycloolefin-based resin having a glass transition
temperature 130°C or higher, storage stability of a drug is
enhanced to a great extent. The inventors have found that
the effect of enhancing drug storage stability can be
attained to a great extent, especially when the drug is
subjected to a thermal treatment at 60°C or higher or high-
pressure steam sterilization at 105°C or higher in a
pharmaceutical production step. The thermal treatment at
60°C or higher is carried out mainly for inactivating viruses,
and high-pressure steam sterilization at 105°C or higher is
carried out for sterilization. |

The inventors have also found that incorporation of a

resin other than polycycloolefin-based resin into the barrier

layer reduces the effect of preventing adsorption or

permeation of a drug, thereby lowering storage stability.

[0013]

11
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Examples of the polycycloolefin-based resin include
polymers produced from a variety of cycloolefin monomers,
copolymers produced from a cycloolefin monomer and another
monomer such as ethylene, and a hydrogenated product thereof.
Examples of the cycloolefin monomer include bicyclic
cycloolefins such as norbornene, norbornadiene,
methylnorbornene, dimethylnorbornene, ethylnorbornene,
chlorinated norbornene, chloromethylnorbornene,
trimethylsilylnorbornene, phenylnorbornene, cyanonorbornene,
dicyanonorbornene, methoxycarbonylnorbornene,
pyridylnorbornene, nadic anhydride, and nadic acid imide;
tricyclic cycloolefins such as dicyclopentadiene,
dihydrodicyclopentadiene, and alkyl-, alkenyl-, alkylidene-,
and aryl-substituted products thereof; tetracyclic
cycloolefins such as dimethanohexahydronaphthalene,
dimethanooctahydronaphthalene, and alkyl-, alkenyl-,
alkylidene-, and aryl-substituted products thereof;
pentacyclic cycloolefins such as tricyclopentadiene; and
hexacyclic cycloolefins such as hexacycloheptadecene.
Examples also include norbornene-ring-containing compounds
such as dinorbornene, compounds in which two norbornene rings
are linked via a linker such as a hydrocarbon chain or an
ester group, and alkyl- and aryl-substituted products thereof.
The polycycloolefin-based resin of the present invention is
preferably a polynorbornene-based resin produced through
polymerization of one or more nonbornene compound monomers

having a norbornene moiety in the molecular skeleton thereof;

12
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e.g., dicyclopentadiene, norbornene, and tetracyclododecene,
a hydrogenated product of the polynorbornene-based resin, or
a mixture of one or more species thereof, from the viewpoint

of strength and softness of a liquid container molded from

the resin.

[0014]

The method and mechanism of polymerization of a
cycloolefin monomer employed in the present invention may be
ring-opening polymerization or additional polymerization. In
the case where a plurality of monomers are used in
combination, a known method and mechanism of polymerization
may be employed. For example, a mixture of monomers may be
copolymerized, or an additional monomer may be added to a
polymer having a certain polymerization degree, to thereby
form a block copolymer.

[0015]

Specific examples of the structure of the
aforementioned polycycloolefin-based resin include those

represented by the following structures (1) and (2):

[0016]

13
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[0017]

(wherein R*, R?, R?®, and R!, which may be identical to or
different from one another, each represent a Cl to C20
organic group; R' and Ré and/or R® and R* each may form a
ring; each of m and p is an integer of 0 or 21; and each of 1
and n represents an integer of >1). The inventors have found
that when the polycycloolefin-based resin is represented by
formula (1) among these structures, the effect of enhancing

drug storage stability is attained to a high degree.

[0018]

Specific examples of the Cl to C20 organic group, which
are not limited to, include alkyl groups such as methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-
butyl, i-pentyl, t-pentyl, n-hexyl, n-heptyl, n-octyl, t-
octyl(1l,1-dimethyl-3,3-dimethylbutyl), 2-ethylhexyl, nonyl,
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl,
hexadecyl, heptadecyl, octadecyl, nonadecyl, and icosyl;
cycloalkyl groups such as cyclopentyl, cyclohexyl,

cycloheptyl, and cyclooctyl; alkylcycloalkyl groups such as

14
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l1-methylcyclopentyl, l-methylcyclohexyl, and l-methyl-4-i-
propylcyclohexyl; alkenyl groups such as allyl, propenyl,
butenyl, 2-butenyl, hexenyl, and cyclohexenyl; aryl groups
such as phenyl, naphthyl, methylphenyl, methoxyphenyl,
biphenyl, phenoxyphenyl, chlorophenyl, and sulfophenyl; and
aralkyl groups such as benzyl, 2-phenylethyl (phenethyl), a-
methylbenzyl, and o,oa-dimethylbenzyl. These organic groups

may be employed singly or in combination of two or more

species.

[0019]

The glass transition temperature of such
polycycloolefins may be appropriately tuned through
appropriately selecting the substituents and the values of 1,
m, n, and p in formula (1) and (2). The glass transition
temperature of polycycloolefins other than the
polycycloolefins represented by formula (1) and (2) may also
be tuned to a desired value through appropriately selecting

the species, ratio, and sequence of monomer(s), the type of
substituents, etc.

[0020]

The polycycloolefin represented by formula (1) may be a
commercial product. For example, Zeonex and Zeonoa (products
of Nippon Zeon Co., Ltd.) are preferably used. The
polycycloolefin represented by formula (2) also may be a
commercial product. For example, Apel (product of Mitsui

Chemicals Inc.) and TOPAS (product of TICONA) are preferably

used.

15
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[0021]

In the present invention, most preferably, a
polycycloolefin represented by formula (1) is employed. The
polycycloolefin of the invention is preferably formed solely

of a resin represented by formula (1) and containing no other

resins.

[0022]

In a drug container made of a polymer, an originally
intended amount of the drug often fails to be maintained due
to adsorption, permeation, or missing, since the drug
contained in the container is captured by polymer chains of
the polymer forming the container. Through molecule-level
analysis, polymer chains of a polymer material are rotated
via microbrownian motion. When the temperature of the
polymer material is equal to or higher than the glass
transition temperature, microbrownian motion of the molecular
chains is promoted, thus, the polymer material becomes softer.
As a result, a low-molecular-weight drug is readily captured
by the polymer material, resulting in adsorption, permeation,
or missing of the drug. Thus, the amount of effective
component decreases. Particularly, glass transition
temperature is a temperature at which microbrownian motion of
polymer chains occurs, and therefore, reflects the ease of
polymer chain motion. Studies conducted by the present
inventors have shown that material design of a drug container
based on the glass transition temperature is the best

solution for preventing problematic adsorption of a drug on
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the container and permeation or missing of the drug, which
would otherwise cause a decrease in the amount of effective
component. Since movement of polymer chains is determined by
internal rotation of the chains and steric hindrance, the
higher the internal rotation barrier, the higher the glass
transition temperature. Such a polymer material can prevent
mass transfer of a drug such as adsorption, permeation, or
missing. By incorporating a large number of aromatic rings
or hetericyclic rings, which has high internal rotation
barrier, into backbones, a polymer material having high glass
transition temperature can be obtained. An example of such
polymer material is a polymer represented by formula (1).
More preferably, in formula (1), each of R' and R® is a
heterocyclic ring, and the "n" is adjusted to 23, whereby the
internal rotation barrier is considerably elevated, and a
polycycloolefin having a glass transition temperature of
130°C or higher can be readily synthesized. The structure of
formula (1) does not contain ethylene repeating units (-
CH,CH,-)n, which are contained in the structure of formula (2).
Therefore, larger steric hindrance is realized, and a higher
internal rotation barrier can be attained. Generally,
polymers formed of ethylene repeating units such as
polyethylene have a molecular structure having very small
steric hindrance, and rotational motion of molecules is
readily promoted at low temperature. When an element of a
liquid container is produced solely from a polymer having

such a molecular structure, a drug contained in the container
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is readily adsorbed by the molecular chains, and permeation
or missing of the drug occurs, thereby reducing the amount of
effective component. In the structure of formula (2),
ethylene repeating units are introduced between norbornene
ring units, and the glass transition temperature is tuned by
modifying the length of the ethylene unit sequence.
Specifically, the glass transition temperature can be
elevated by shortening the ethylene unit sequence. However,
when ethylene repeating units are introduced into a backbone
including norbornene rings or heterocyclic rings, steric
hindrance decreases. Even though the glass transition
temperature is equivalent, a drug is possibly captured by
polymer chains of such a polymer. Therefore, the structure

represented by formula (1) is more preferred.

[0023]

After introduction of a drug into the container, the
container is preferably subjected to thermal treatment at
60°C or higher temperature or to high-pressure steam
sterilization at 105°C or higher, more preferably at 121°C.
Thus, another very important factor is that the molecular
structure is designed so that microbrownian motion does not
occur at the above temperatures, and the glass transition
temperature is determined. The barrier layer of the liquid
container is required to have a glass transition temperature
higher by 5°C or more than the temperature at which the
container is subjected to thermal treatment or high-pressure

steam sterilization. If the glass transition temperature is
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near the sterilization temperature or lower, the
aforementioned microbrownian motion occurs during thermal
treatment or high-pressure steam sterilization, and rotation
of molecular chains occurs. Thus, adsorption of a drug
contained in the container and permeation or missing of the
drug cannot be prevented, thereby reducing the amount of
effective component. The optimum glass transition
temperature of polycycloolefin for preventing such phenomena
must be higher by 5°C or more than the temperature at which
the container is subjected to thermal treatment or high-
pressure steam sterilization. The inventors' studies have
shown that a preferable glass transition temperature of 130°C
or higher is most effective.

[0024]

The barrier layer of the present invention contains a
polycycloolefin-based resin having a glass transition
temperature higher by 5°C or more than the temperature at
which the container is subjected to thermal treatment or

high-pressure steam sterilization, preferably having a glass

transition temperature of 130°C or higher. The barrier layer

may contain a resin other than the aforementioned
polycycloolefin-based resin in such an amount that the effect
of the invention is not impaired. However, the barrier layer

preferably contain no such additional resin.

[0025]

In the present invention, the barrier layer preferably

has a thickness of 5 to 40 um, more preferably 10 to 30 um,
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from the viewpoints of drug storage stability and softness of

the container.

[0026]

In the present invention, the polyethylene-based resin
or the polypropylene-based resin employed in the seal layer
may be linear low-density polyethylene and/or high-density
polyethylene, ethylene-propylene random copolymer or block
copolymer, or polypropylene-based elastomer, which are
generally employed for producing drug containers. The linear
low-density polyethylene preferably has a melting point
(melting peak temperature determined in accordance with JIS
K7121 (DSC)) of 105 to 130°C, particularly preferably 110 to
130°C. The high-density polyethylene preferably has a
melting point (melting peak temperature determined in
accordance with JIS K7121 (DSC)) of 120 to 145°C,
particularly preferably 130 to 140°C. Examples of preferably
employed linear low-density polyethylenes and high-density
polyethylenes include Petrothene and Nipolon (products of
Tosoh Corporation), Moretec and Evolue (products of Prime
Polymer), and Harmolex and Novatec HD (products of Japan
Polyethylene Corporation). A polymer blend predominantly
containing the aforementioned linear low-density polyethylene
or high-density polyethylene may also be employed. To the
aforementioned polyethylene-based resin, known additives such
as an antioxidant, a photo-stabilizer, a neutralizing agent,
an o-nucleating agent, a P-nucleating agent, an anti-blocking

agent, and a lubricant may be added, in such an amount that
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the object of the invention is not impaired. In the present
invention, the term "predominant component" refers to a
component preferably having a content of 90 wt.% or more,
particularly preferably 95 wt.% or more. The seal layer is
subjected to a thermal treatment at 60°C or higher
temperature or high-pressure steam sterilization at 105°C or
higher temperature while it is in contact with a drug, and a
so-called "sticking"; i.e., melting of an inner surface of
the container, occurs in some cases. In order to prevent
sticking, the polyethylene-based resin employed in the seal
layer is preferably a linear low-density polyethylene having
a melting point of 110 to 130°C and/or a high-density
polyethylene having a melting point of 120 to 145°C.

[0027]

In the present invention, the seal layer preferably has
a thickness of 20 to 120 um, more preferably 30 to 80 um,
from the viewpoint of maintenance of the strength of the
container.

[0028]

In the present invention, a base layer predominantly
containing a polyolefin-based resin is preferably disposed on
the surface of the barrier layer opposite to the seal layer,
from the viewpoint of controlling strength and softness of
the molded container. The polyolefin-based resin may be the
same polyethylene-based resin as employed in the seal layer,
or a polypropylene-based resin such as ethylene-propylene

random or block copolymer or polypropylene-based elastomer.
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Among them, the aforementioned polyethylene-based resin is
particularly preferred. When the base layer is laminated on
the barrier layer, an adhesive layer or an adhesive resin
layer may be used. Such an adhesive is preferably a two-
liquid curing type polyester-urethane adhesive or polyether-
urethane adhesive. The adhesive resin layer may employ a
known resin so long as the resin provides excellent adhesion
with respect to a counter hetero-material. Examples of the
adhesive resin include Admer (product of Mitsui Chemicals,
Inc.), Modic (product of Mitsubishi Chemical Co., Ltd.), DLZ
(product of Tosoh Corporation), and metallocene-type linear
low-density polyethylene having a density of 0.91 or lower.
[0029]

When a base layer is provided in the present invention,
the base layer preferably has a thickness of 30 to 200 um,
more preferably 70 to 160 um, from the viewpoint of
maintenance of the strength of the container.

[0030]

In the present invention, the total thickness of the
multilayer film and/or multilayer sheet is preferably 100 to
400 pum, since the liquid container is a medical-use container.
When the total thickness is 100 pum or less, the container may
have a decreased strength, whereas when the total thickness
is in excess of 400 pum, the softness and handling performance
of the container may be impaired.

[0031]

Most preferably, the multilayer film and/or multilayer
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sheet of the present invention is a film and/or a sheet with
three or more layers including a seal layer containing, as a

predominant component, a linear low-density polyethylene
having a melting point of 110 to 130°C and/or a high-density

polyethylene having a melting point of 120 to 145°C; a
barrier layer formed of a norbornene-based resin having a
glass transition temperature of 130 to 170°C; and a base

layer formed of a linear low-density polyethylene having a

melting point of 110 to 130°C and/or a high-density
polyethylene having a melting point of 120 to 145°C. In this
embodiment, the barrier layer, seal layer, and base layer

preferably have a thickness of 5 to 40 pum, 20 to 120 pm, and

30 to 200 um, respectively, particularly preferably 10 to 30
pm, 30 to 80 pm, and 70 to 160 um, respectively. In the case
where the barrier layer is laminated with the seal layer and
with the base layer by the mediation of an adhesive layer,

the adhesive layer preferably has a thickness of 0.1 to 70 um,

particularly preferably 0.5 to 30 um.

[0032]

The multilayer film and/or multilayer sheet of the
present invention may be produced through a variety of known
techniques such as dry lamination, extrusion coating,

extrusion lamination, co-extrusion lamination (e.g., co-

extrusion blowing or co-extrusion T-die method), co-extrusion
water-cooled blowing, and heat lamination. These techniques

may be employed singly or in combination.

[0033]
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The ligquid container of the present invention may be
produced through, for example, a procedure which includes
cutting two multilayer films through a customary method,
stacking the two film pieces such that each seal layer is
disposed inside, and heat-sealing the periphery of the
stacked film pieces. Alternatively, the multilayer film is
molded into a tube such that the seal layer is disposed
inside, and the tube is heat-sealed for closure. The
multilayer film is heat-sealed at 150 to 230°C.[0034]

In order to smoothly discharge the content of the
liquid container, the liquid container of the present
invention is preferably provided with a port member. No
particular limitation is imposed on the material for the port
member, so long as the material does not have such a problem
that the material is readily broken by impact in the case of,
for example, falling, and exhibits an excellent melt-adhesion
property with respect to the aforementioned multilayer film
and/or multilayer sheet. For example, a port member made of
a polyethylene-based resin or a polypropylene-based material
may be employed. The polyethylene-based resin is preferably
a high-density polyethylene having a melting point of 120 to
145°C. Notably, when a port member made of polyethylene-
based resin or polypropylene-based resin is employed, storage
stability of a drug (e.g., nitroglycerin, a protein,
hyaluronic acid, a vitamin, a trace element, or a radical
scavenger) is not affected by adsorption and other phenomena.

This unaffected storage stability may conceivably be provided
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due to the difference in inner surface area between the
container main body and the port member. When the port
member is formed from a high-density polyethylene having a
melting point of 120 to 145°C, melt bonding is performed
through the following procedure. A port member is
preliminarily heated for several seconds and then heated once
or several times at 180 to 250°C for about 2 to about 6
seconds for sealing, and the sealed product is cooled at 5 to
30°C for 1 to 5 seconds. When the port member is formed from
polypropylene having a melting point 120 to 165°C, melt
bonding is performed through the following procedure. A port
member is preliminarily heated for several seconds and then
heated once or several times at 180 to 250°C for about 2 to
about 6 seconds for sealing, and the sealed product is cooled
at 5 to 30°C for 1 to 5 seconds.

[0035]

The liquid container of the present invention, which
does not cause problems such as adsorption of a drug and
exhibits excellent storage stability, can be employed for
receiving a variety of liquid drugs that are adsorbed by
resin. Particularly, the liquid container of the invention
is suitable for producing pharmaceutical products each
containing a drug such as a nitroglycerin-containing drug, a
protein-containing drug, a hyaluronic acid-containing drug, a

vitamin-containing drug, a trace element-containing drug, or

a radical scavenger-containing drug, in the liquid container.

More specifically, the liquid container is preferably
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employed for producing a soft bag pharmaceutical product
containing a drip infusion. For producing such
pharmaceutical products, the liquid container is generally
subjected to a thermal treatment or high-pressure steam
sterilization. In the liquid container of the present
invention, no sticking (i.e., melt adhesion or adhesion of an
inner surface of the container) occurs after the thermal
treatment or high-pressure steam sterilization. Preferably,
the thermal treatment is performed at 60°C for 10 hours, and
high-pressure steam sterilization is performed at 105°C or
higher for 30 minutes or longer. More preferably, high-
pressure steam sterilization at 110°C for 40 minutes is
performed.

[0036]

When the liquid container of the present invention is
employed for producing a pharmaceutical product of a
nitroglycerin injection liquid, a raw drug (nitroglycerin)
for producing pharmaceutical products generally employed in
the art may be used. An example of the raw drug is powdered
nitroglycerin-D-glucose. For producing a nitroglycerin
injection liquid, the raw nitroglycerin is processed through
a customary method. Specifically, the powdered
nitroglycerin-D-glucose is dissolved in distilled water for
injection liquid (Pharmacopoeia of Japan), and if required, a
tonicity agent such as D-glucose or sodium chloride and a pH-
regulator such as sodium hydroxide and hydrochloric acid are

added, to thereby prepare a pharmaceutical product. No
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particular limitation is imposed on the nitroglycerin
concentration of the pharmaceutical product of the present
invention, and the concentration is preferably 0.001 to 0.1
w/v%, more preferably 0.005 to 0.05 w/v%.

Examples

[0037]

The present invention will next be described in detail
by way of Examples and Comparative Examples, which should not
be construed as limiting the invention thereto.

[0038]
Examples and Comparative Examples

Multilayer (3 or more layers) film samples each
including a base layer, a barrier layer, and a seal layer,
formed of materials shown in Table 1, were produced through
co-extrusion and dry lamination in combination. Port members
were produced from materials shown in Table 1 through
injection molding. Ligquid containers (capacity: 100 mL) were
produced from the film samples having three or more layers
and port members.

[0039]

The following resins a to 1 and I to VI were employed

for producing the film samples.

a: A 80:20 mixture of a linear low-density polyethylene
(melting point: 120°C) (Moretec, produéts of Prime Polymer)
and a linear low-density polyethylene (melting point: 105°C)
(Harmolex, product of Japan Polyethylene Corporation)

b: A 85:15 mixture of a linear low-density polyethylene
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(melting point: 120°C) (Moretec, product of Prime Polymer)
and a linear low-density polyethylene (melting point: 105°C)
(Harmolex, product of Japan Polyethylene Corporation)

¢: Linear low-density polyethylene (melting point:
120°C) (Petrothene, product of Tosoh Corporation)

d: Linear low-density polyethylene (melting point:
120°C) (Moretec, product of Prime Polymer)

e: High-density polyethylene (melting point: 135°C)
(product of Japan Polyethylene Corporation)

f: Alumina-vapor-deposited PET film (GL, product of
Toppan Printing Co., Ltd.)

g: A 80:20 mixture of a high-density polyethylene
(melting point: 136°C) (Nipolon Hard, product of Tosoh
Corporation) and a linear low-density polyethylene (melting
point: 120°C) (Moretec, product of Prime Polymer)

h: Linear low-density polyethylene (melting point:
111°C) (Umerit, product of Ube-Maruzen polyethylene)

i: Linear low-density polyethylene (melting point:
108°C) (Harmolex, product of Japan Polyethylene Corporation)

j: Polypropylene-based elastomer (melting point: 165°C)
(Zelas, product of Mitsubishi Chemical Co., Ltd.)

k: Adhesive resin (Modic, product of Mitsubishi
Chemical Co., Ltd.)

1: Polypropylene (melting point: 160°C) (Novatec,

product of Japan Polyethylene Corporation)

[0040]

I: Polycycloolefin (glass transition temperature: 136°C)
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(Zeonex 690R, product of Nippon Zeon Co., Ltd.)

II: Polycycloolefin (glass transition temperature:

163°C) (1600R, product of Nippon Zeon Co., Ltd.)

ITI: Polycycloolefin (glass transition temperature:
135°C) (Apel APL5014DP, product of Mitsui Chemicals Inc.)

IV: Polycycloolefin (glass transition temperature:
105°C) (Zeonoa 1020R, product of Nippon Zeon Co., Ltd.)

V: Polycycloolefin (glass transition temperature: 75°C)
(Zeonoa 750R, product of Nippon Zeon Co., Ltd.)

VI: A 8:2 mixture of a polycycloolefin (glass

transition temperature: 145°C) (Apel APL6015T, product of

Mitsui Chemicals Inc.) and a linear low-density polyethylene
(Evolue, product of Prime Polymer)

[0041]
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[Table 1]

Examples Comparative Examples
1 2 3 4 5 6 7 8 9 1 2 3 4 5
Base layer ---@%6----@---m-,-m--uw--w---m-.-Hl-uw--w---u-:-m--u&-,mw--m-.
Thickness
(um) 1551160 | 155 | 170 | 155 | 150 | 155 | 155 | 155 | 170 17011711200 | 170
Gas barrier .
S WO N A WL N U N Al O i I T
Thickness
- - - - 12 - - - - - - - - -
(um)
Adhesive
Y L I S T e e S0 I I T S el I
Thickness ) ) ) _ ) -l1w0l10] - ) ) ) ) )
(pm)
Barrier layer ---mmnmmm nnnnn I ---m-.-H.H--mHmnuuH--::H!.:Hun-uﬁunu\..-:c\f-,mi-.<m-|..|-1w<...
;Nm_mmmm 25 |15 (20| 25|25 3025|2525 |30 |25]|25] - |30
Adhesive
L L B S e e e o W e I I e o
Thickness } _ ) ) ) -l1wol1w0] - ; . ) ) )
(um)
Seal layer ---x.mms----w---m-,-_m--.a.--.c---m-..-u..---m.--.c.--m_!-m---n.--.H---_-.
;Nw_mvmmm 70|75 |70 [ 50 |70 | 70 |50 [ 50| 70 | 50| 50 | 70 | 50 | 50
Port member Resin e e e e e e | e e d e e I d
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[0042]
Test Example 1: Storage test

In each of the liquid container produced in the
Examples and Comparative Examples, 0.05% nitroglycerin
injection liquid (100 mL) was packed. The container was
subjected to high-pressure steam sterilization at 110°C and
0.106 MPa for 40 minutes. After sterilization, the
appearance of the container was observed to evaluate
occurrence of sticking. Thereafter, a storage test was
performed at 40°C. The nitroglycerin concentration of each
pharmaceutical product was determined one month and three
months after the start of the storage test, through high-
performance liquid chromatography (HPLC). The ratio of the
measured concentration to the initial concentration was
employed as a percent maintenance of nitroglycerin. Table 2
shows the results.
[0043]
Test Example 2: Falling test

The impact resistance of the liguid container of the
present invention was evaluated through a falling test.
Similar to Test Example 1, a drug was packed in each of the
liquid containers of the Examples and Comparative Examples,
and the container was subjected to high-pressure steam

sterilization. The treated container was stored at 5°C for

48 hours. Thereafter, the container was allowed to fall from
a height of 1.80 m to the ground. Fallings were repeated for

ten times, and the appearance of the container was observed.
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[0042] Test Exanple 1: Storage test In each of

the liquid container produced in the Exanpl es and

Conpar ati ve Exanples, 0.05% nitroglycerin injection

liquid (100 nm.) was packed. The container was

subjected to high-pressure steamsterilization at 110C

and 0.106 MPa for 40 m nutes. After sterilization, the
Thgppedbanceontbinke wast pilacednvas elpservadpfletevabyang no

occurrence of sticking. Thereafter, a storage test was
fopedor wid et s406. aThurfieceodgheeecifn andnpeshedt bynhehd. The

each pharmaceutical product was determ ned one nonth
prergnchr o8 buaekegef ierarkéngy act thet hensadnayeandsiecakage

t hrough hi gh-performance |iquid chromatography (HPLC).
weThechgrkedof Imecawiasirampltonctol reenbniners Heeieitested.

concentrati on was enyloyed as a percent nai ntenance of
Tahiler agphewpi AheTapPulRSshows the results. [0043] Test

Exanple 2: Falling test The inpact resistance of
[OPA&]| i quid container of the present invention was

eval uated through a falling test. Simlar to Test

el a drug was packed in each of the liquid
contarmers-of tie EX'a'rrp'I‘E'%g I rat "géf’gff\%’ﬁ@ﬂmples
and the contai ner was—StbE€ BfeS5He—S+eam 2

sterilization The trbkated contdi ner’ was stlored 2t g

for &regeies. Thereafter, the container was allowed to

fall fStiekn@ hei ght ohol. 8@om t @ot he ngr oundno Fal he ngsno no

WEE@iveEpeated Tor ten {1 NeEs, and (he appearance of the

ERBbfinper WdsNtBser B8  IBHEn, 9% he Loht ai 980 wR8.0 91.0 99.3

mggﬁped(Nraﬂ-ffeﬁ—pkmﬂ?+mw+ﬂg-ﬁe-FM%ﬂ1ﬁrﬂbfeets-on11 ------
BT 9%E t heMenth 3and 98.s heag.dy 9%end.98The presence of

each Exanpl e, nd00 @ont anpers way e tg/st edno yes

[0045]

As shown in Table 2, liquid containers falling within
the scope of the present invention exhibited no substantial
change in nitroglycerin content after storage at 40°C for
three months. In contrast, a container including a barrier
layer formed of a polycycloolefin-based resin having a glass
transition temperature of 105°C (Comparative Example 1), a
container including a barrier layer formed of a
polycycloolefin-based resin having a glass transition
temperature of 75°C (Comparative Example 2), and a container
including a barrier layer formed of a resin mixture of a
polycycloolefin-based resin having a glass transition

temperature of 145°C and a linear low-density polyethylene
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Exanpl es Conparative Exanples 1 2 37 12 3 4
St or age test Sticking

(Comparative Example 3) exhibited large decreases in
nitroglycerin content after storage at 40°C for one month;
specifically, 7%, 10%, and 9%, respectively.

[0046]

None of the liquid containers falling within the scope
of the present invention exhibited breakage or leakage after
the falling test, indicating that the liquid containers of
the invention have been found to have high resistance to
impact by falling. In contrast, in Comparative Example 4,
wherein a bag was produced from a seal layer formed of a
polycycloolefin-based resin having a glass transition
temperature of 136°C and a port member formed of a
polycycloolefin-based resin having a glass transition
temperature of 136°C, leakage through the port member was
confirmed after the falling test, although satisfactory
storage stability was attained.

[0047]

Test Example 3

The procedure of Test Examples 1 and 2 was repeated,
except that 20% albumin injection liquid was used as a drug,
and a thermal treatment at 60°C for 10 hours was performed
instead of high-pressure steam sterilization. Table 3 shows
the results. Human plasma-derived albumin was packed in the
container of Example 1, and albumin produced through a
recombination technique was packed in the containers of the
other Examples and Comparative Examples.

[0048]
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Nno no no no no no no no Effective Month 1 conponent
mai nt enance Month 3 (% 99.6 98.0 99.0 98.6 99.9 99.9

99.3 98.1
[Table 3]
Examples Comp. Exs.
1 2 5 9 2 3
Storage test
Sticking no no no no no no
Effective
component _ Morth 1 %81 98 984 8L 0 B
ma"‘(ﬁ,‘j:‘)ance Month3 970 975 979 972 - -
Falling test no no no no no no
(breakage/leakage)
[0049]

As shown in Table 3,

nitroglycerin,

similar to the case of

liquid containers falling within the scope of

the present invention exhibited no substantial change in

albumin content after storage at 40°C for three months. 1In

contrast, a container including a barrier layer formed of a

polycycloolefin-based resin having a glass transition

temperature of 75°C (Comparative Example 2) and a container

including a barrier layer formed of a resin mixture of a

polycycloolefin-based resin having a glass transition

temperature of 145°C and a linear low-density polyethylene

(Comparative Example 3) exhibited large decreases in albumin

content after storage at 40°C for one month; specifically, 6%

and 7%,

[0050]

respectively.

None of the liquid containers falling within the scope

of the present invention exhibited breakage or leakage even

after the thermal treatment at 60°C for 10 hours,

indicating

that the liquid containers of the invention have been found

34



93.0 90.0 91.0 99.3 Falling test (breakage/ |eakage)
NoO N0 N0 No No no no yes [0045] As shown in
Table 2, liquid containers falling within the scope of
the present invention exhibited no substantial change
in nitroglycerin content after storage at 40C for
three nonths. In contrast, a container including a
tobaeveehibhyeesfietapdeotoaipphytyblobbél ing- based resin
having a glass transition tenperature of 105C
[0p&ddmpar ative Exanple 1), a container including a
barrier layer formed of a pol ycycl ool efi n-based resin
TeﬁﬁvEﬁnglgléss transition tenmperature of 75C

nggrative Exanple 2), and a container including a
bariT r Pragefurer mEdTestaErkespheni kt and 8f was repeated,

pol ycycl ool ef in-based resin having a glass transition
eXF@E‘éeFBFEr teh@quugmaﬁdcbangﬁéatm 3w HeasinyD3-containing

ethélene CbnEaratlve Exanpl e 3) exhibited |arge
Ph@é‘@?@@’é icah Prodegrycerdnhéght pResafrersEeanageenilization

40C for one nonth; specifically, 7% 10% and 9%
wag cgpetervedyat 105°C and 0.106 MPa for 30 minutes. Table 4
shows the results.
[0052]

[Table 4]

Examples Comp. Exs.
1 2 7 1 2 3

Storage test
Sticking no no no no no no

Effective
component ~ Morthl 7.0 971 971 903 900 890

ma'”(toi:‘)ance Month3 965 963 97.2 .-
Falling test
(breakage/leakage)

no no no no no no

[0053]

As shown in Table 4, similar to the cases of
nitroglycerin and albumin, liquid containers falling within
the scope of the present invention exhibited no substantial
change in vitamin D3 content after storage at 40°C for three
months. In contrast, a container including a barrier layer
formed of a polycycloolefin-based resin having a glass
transition temperature of 105°C (Comparative Example 1), a
container including a barrier layer formed of a

polycycloolefin-based resin having a glass transition
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[ 0046] None of the liquid containers falling
Wi thin the scope of the present invention exhibited
breakage or | eakage after the falling test, indicating
that the liquid containers of the invention have been
found to have high resistance to inpact by falling. In
contrast, in Conparative Exanple 4, wherein a bag was
teRbeddeadel b@M7g° G eptompy it {w& Neghb1a PP) Ykl Dt ®itainer
i n-based resin having a glass transition tenperature
ineflu®36g andaarpert lapabefotneaedrob aecpohyayrtaskedf a
i n-based resin having a glass transition tenperature
podfc¥adbEolefakapastr oaghnt havpngt angihes wasnsbnionned
after the falling test, although satisfactory storage
tempabatity vesS1att@iaed.a [0 r Tesé-dewadidye pblyethylene
The procedure of Test Exanples 1 and 2 was repeated,
(Cempepatihat E28%p aé bBIN axhipeceédobatgguiddcnwassesein asligamin
drug, and a thermal treatnent at 60C for 10 hours was
D3pevhoenedaftast eadrage haghs pTeson eorsd @wnth; specifically,
sterilization. Table 3 shows the results. Human
6. p¥ashh, dendvel, arbspeat Wwaslpacked in the contai ner of
Exanpl e 1, and al bum n produced through a
[0@®&bnbi nati on techni que was packed in the containers
of the other Exanples and Conparative Exanples. [0046]
[ TalBpre 3pf the Ekawpf ecCobpinexrs. faPbing ®iohagethesscope
Sti cki ngnononononono Effective Month 198.19898. 4
of ggha repgd: Olrmipornhtexivg Hiehdeeakage or leakage when

the content was vitamin D3, indicating that the liquid
containers of the invention have been found to have high
resistance to impact by falling.

[0055]

Test Example 5

The procedure of Test Examples 1 and 2 was repeated,
except that the drug was changed to a radical scavenger-
containing pharmaceutical product (edaravone), and high-
pressure steam sterilization was performed at 105°C and 0.106

MPa for 30 minutes. Table 5 shows the results.

[0056]
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Month 397.0 97.5 97.9 97.2 (0/0) Falling test
(breakage/ | eakage) nononononono [ 0049] As shown
in Table 3, simlar to the case of nitroglycerin,
liquid containers falling within the scope of the
present invention exhibited no substantial change in
al bum n content after storage at 40C for three nonths.
[Telcbatshst, a container including a barrier |ayer

E
glass transition tenperBXaBRlesst 75C [ CnoamP S

Exanpl e 2) and a conthi ner2incl&di ng & barBier [Sayer
f or mstoriply téstr esi n m xture of a pol ycycl ool ef in-based
resin dighh§d a gl assfrangpiT opgTenpepai urg, of (&45C

%Q{ﬁ;g %%ts) eMbrithilt ed8ltar g38. Hecd8ehses 8913 al8BOmi 68.7
conten

W&Mﬂf ﬁ/; qﬁg{:{'ﬁ 1'3 S:r:IeP\J/ Z [ﬂllfq\i:ﬂ] -

None F@fing 8t | i qui d cggtai pers f,gl | i ngpa t hid t hey scope

nf(breakaqeﬂaakaae)qi nvpnﬁ?nn Eghi h}‘ntapd h?ggmkagﬂ;@nr Ii%pakage
even after the thermal treatnment at 60C for 10 hours,
indicating that the liquid containers of the invention

[o@§¥F been found to have high resistance to inpact by
falling. [0051] Test Exanple 4 The procedure of
Tesh s Exgoph esn Iraptle 25 Wasih £PLAL €8, tiRX CePded Net the
drug was changed to a vitam n D3-contai ni ng

n i RS i GHd Hosluein, anthit @ledHiessles StfdMng within
sterilization was perforned at 105C and 0.106 MPa for

thkdbpuites . t el dershowsrd el dre et iSoi {05 Juksddential
4] Exanpl esConp. Exs. 127123

change in edaravone (radical scavenger) content after storage

at 40°C for three months. 1In contrast, a container including
a barrier layer formed of a polycycloolefin-based resin
having a glass transition temperature of 75°C (Comparative
Example 2) and a container including a barrier layer formed
of a resin mixture of a polycycloolefin-based resin having a
glass transition temperature of 145°C and a linear low-
density polyethylene (Comparative Example 3) exhibited large
decreases in edaravone content after storage at 40°C for one
month; specifically, 11% and 11.1%, respectively.

In the liquid container of Comparative Example 5,
having a base layer and a seal layer formed of polyethylene
having a melting point of 120°C or lower temperature,
sticking occurred in portions inside thereof. The outside of
the container was very sticky after sterilization, and one

container was stuck to another container, which was
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Storage test Sticki ngnononononono Effective Month 1
97.097.197.190. 390. 0 89. 0 conponent mai nt enance Month
3 96.596.397.2 (0/0) Falling test (breakage/l eakage)
nononononono [ 0053] As shown in Table 4, simlar
to the cases of nitroglycerin and al bumn, liquid
containers falling within the scope of the present
priabdemtaitdre .exhi bi ted no substantial change in vitamn
D3 content after storage at 40C for three nonths. In
[00@®rast, a container including a barrier layer forned
of a pol ycycl ool efi n-based resin having a gl ass
tradsing orf ttédvep drisguirde asintbB3BE rsCdieddriatg we thianphe scope
1), a container including a barrier layer fornmed of a
ofpthgc polesehnsf invebison exdibihadi byeakgbasort Aepspgeowhen
tenperature of 75C (Conparative Exanple 2), and a
theograiteat wasl edemgvenear indichiyeg tbatedhef laguadi n
m xture of a polycycl ool efin-based resin having a
cogkagaersansdi theninvapsianuhavef begsCiantdatpi hase high
| ow-density pol yet hyl ene &Cbnparatlve Exanpl e 3)
reé%ﬁFBPFédtPaF@§a§§c ¥afadlingvitanin 1)3 content after
storage at 40C for one nonth; specifically, 6.7% 7%
and 9% respectively. [0054] None of the liquid
containers falling within the scope of the present
i nvention exhi bited breakage or | eakage when the
content was vitamn 1)3, indicating that the liquid
contai ners of the invention have been found to have
hi gh resi stance to inpact by falling. [0055] Test
Exanmpl e 5
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The procedure of Test Exanples 1 and 2 was repeated,
except that the drug was changed to a radica
scavenger - cont ai ni ng pharnmaceuti cal product
(edaravone), and hi gh-pressure steam sterilization was
performed at 105C and 0.106 MPa for 30 minutes. Table
5 shows the results. [0056] [Table 5] Exanpl esConp.
Exs. 128235 Storing test Sticki ngnononononoyes

Ef fective Month 198.098.198. 189.3 88.9 88.7 conponent
mai nt enance (% Mnth 397.5 97.3 97.3 Falling test

(breakage/ | eakage) nononongnahngs|[ 0057] As shown
in Table 5, simlar to the cases of nitroglycerin and
al bumin, liquid containers falling within the scope of

[Lhe Aresgnidi ByERs 1oy exdliRid ed ﬁom%likﬁtlgg%lfa%if anQ&eor

i n edaravone (radical scavenger) content er stora
mud tadevesr shepecanm ert megdetr strmed obnkai ner

' ' i aqyer. forned of a.polycycl ool ef,
plbg%gggg&?%s}?%%%\% enéglq%/\ 9 §‘S§’%§LP’§EQP¥ ftgﬁe%/l@%‘ﬁ@e at oF ¥
of 76ltatQBorparzed vin Exdangtl eh2) mandiaagent ai Derand/or

' ' barrier layer fornmed of a resin m xture of
G ELYELD0 PR L dyer for Ted of e esln XU
predosinamn ¢@iparaityr & @a‘olg%l@e@_e@ihm&ééd resiin

| ow-density pol yethyl ene (Conparative Exanple
hayHigi ¢ e%lffvsasr J& dedrtidege S empesdhraeohbgkentent5 3 taer

mek O 86 And ARl ARG TAR! Hhi SRCELL £8L1 3o L% and
11, 1% respectively. I'n the I'rquid contaimer of
sehngaied i e thenmslle theataenngoa bagke-payesumndstarseal
; med of pol yethyl ene having a nelting point of
s%é%%?%é %ﬁkr tenperature, sticking occurred in
por ta e li Nsiyde thepedbindheasus sheedehitdier CUMAINREHK ,
aa%§quﬁgﬁ§tig§y after sterilization, and one container
$ %Y & ERGEReF EoRt QF ndr PO EPPYkRNe-based resin,
amd obl ematic. [0058] None of the liquid
containers falling within the scope of the present
i nvditS GRI&ISIhileE¥8rbPeARAgRT @Y 1 det kedm adan tcheche seal
1HEtent was edaravone, indicating that the liquid
contai ners of the invention have been found to have
hi gh resi stance to inpact by falling.

[2] The liquid container according to claim 1, wherein
the polycycloolefin-based resin is a polycycloolefin-based
resin having a glass transition temperature of 130°C or

higher.

[3] The liquid container according to claim 1 or 2,
wherein the polyelthylene-based resin is a linear low-
density polyethylene having a melting point of 110 to
130°C and/or a high-density polyethylene having a melting
point of 120 to 145°C.
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Caims [1] Aliquid container fornmed of a nmultilayer
filmand/or nultilayer sheet and a port nenber forned
of a pol yet hyl ene-based resin or a pol ypropyl ene-based
resin, characterized in that the nultilayer film

and/or multilayer sheet has a barrier |ayer

conprising, as a predom nant conponent, a

pol ycycl ool ef i n-based resin having a glass transition
tenperature higher by 5C or nore than the tenperature
at which the container is subjected to thernal
[Megheent qgai dheght 166 U ecStd @Mt @iyl badt be8Nclaims 1
a seal layer conprising, as a predom nant conponent, a
tﬁo@yeﬁhﬁff@h@-%%%el&ll%kf%ﬁf%w & I3 1apsy opy meA&1pasEar sheet
ha8$! € ' Y i i ded
adjaggn?ﬂgosgﬁgaéga?p?%@%?§aﬂf%ﬁylgﬁ?eﬁiagFgg%ggtg?n%?e
sgééodavag.t o kdae nidyenmresionieatly comprising linear

I .00l ef | n- sinis . a lLycycl ool ef i n- ed
PRCHEKELEP EOLPE DT EhE TR B RERT 52 S o b oot
IBDQﬁeand/o{:Bﬂmigﬂnﬁdémﬂi}ﬁLﬂ ;r:tmlr},teﬁjhyeregacqhgwdhggatmeptﬂh@

l.or 2 rein e pol yel t hyl ene-based resin is a
PP%Héan|£€§d%%s%%€ %Dlyethylene having a nelting point
of 110 to 130C and/or a high-density pol yethyl ene
having a nmelting point of 120 to 145C. [4] The liquid
[ednt BRPet 1 ELEDr PR P ARECOTE ol EPaphy eneoos, claims 1
eoher el O ML I3 ONRLy d11ddTAN0 85 s0Hl LLRLAYEL Sheet
has, on the surface of" the barrier [ayer oppoSite to
repeeseated dyerfommbase(ll)ayer predoni nantly conprising
i near | owdensity pol yethyl ene having a nelting point
of 110 to 130C and/or high-density pol yethyl ene having
el ting point of 120 to 145C. [5] The liquid

ainer aqcording to any one of clains 1 to 4,
e oolyc%ﬂ ool efi n-based resin is represented

wherein R' and R?, which are identical to or different from
each other, each represent a Cl to C20 organic group, and

R' and R? may be linked to form a ring.

[6] The liquid container according to claim 5, wherein
the barrier layer is formed solely of a polycycloolefin-

based resin.

[7] The liquid container according to any one of claims 1
to 6, which is subjected to a thermal treatment at 60°C or
higher or high-pressure stream sterilization at 105°C or

higher.
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wherein R2 and R2, which are identical to or different
fromeach other, each represent a d to C20 organic
group, and RL and R2 may be linked to forma ring.

[6] The liquid container according to claim5, wherein
the barrier layer is forned solely of a

pol ycycl ool ef i nbased resin. [7] The liquid container
according to any one of claims 1 to 6, which is
subjected to a thermal treatnment at 60C or higher or

hi gh- pressure stream sterilization at 105C or higher.
[8] A pharmaceutical product for injection liquid, the

phar maceuti cal product conprising the |iquid container
féécoﬁdpﬁ@r%c%g 1ghb RFO/GE BOF falrctionl édqbyda the
ﬁQEHEbQ r

PR URDc ket e Daloan 16 050 BOGBY 2oke8i R
aghardhceutd cahy proeluef clecior di g 70 cliailed8bywheselwtion

h h.ca be ds aresin d/or whi ch
otnf SEHGLIPRE R e S B Rk 2erii. CBACSF FhgE Can
pdrugate[ 40tedhre. phar maceuti cal product according to

claim8, wherein the drug which can be adsorbed by a
resin and/or which can perneate a resin is a

[PT Ot Bhé - S8R U SHIUG r kXAl eRHEngCEE- EPRIRI &I NY
drug, a vitam n- contalnlngﬁgrug a trace

WEPE%%tt%rﬁ@mM%glqh RN adsadbed| by a resin and/or
BEaN engers Sart [ 1 he, 0l ceutical
" oroduct decor daaéé; apg:egﬁrlglgrhsl% %&/ﬁgr glg ?ﬁ% Sontathing
dprat ei n-contai ning drug is a drug containi ng human
pl asma- deri ved al bum n, al bum n produced through a
reconbi nati on techni que, or a hornone.

[10] The pharmaceutical product according to claim 8,
wherein the drug which can be adsorbed by a resin and/or

which can permeate a resin is a protein-containing drug,

V)]

hyaluronic acid-containing drug, a vitamin-containing
drug, a trace element-containing drug, or a radical

scavenger-containing drug.

[11] The pharmaceutical product according to claim 10,
wherein the protein-containing drug is a drug containing
human plasma-derived albumin, albumin produced through a

recombination technique, or a hormone.
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