TOAOOOS5E(F) 111808 Description Liquid Container

Technical Field [0001] The present invention relates

to a liquid container suitable for storingr@ooosE (F)111808
injection liquid containing a drug that can be

adsorbed by resin or that can perneate resin such as
nitroglycerin, a protein, hyaluronic acid, a vitamn,

a trace elenent, or a rkelcalptsicavenger. Background

Art [0002] So-called soft bag pharmaceutica

products, which have been devel oped in recent years,

are enployed as drip infusion products. Such a soft

Lisag bienredewy cal product is produced by diluting a
drug(s) for injection use in advance and charging with

the drug(s) a flexible container made of a plastic
resin or the Iike. Upon use, soft bag pharmaceutica

Teshodeetls Fégrdbe easily handl ed and set within a short
time, and disposal thereof is easier than that of

[0§04ds bottles and anpoul es. Therefore, soft bag

phar maceuti cal products are advantageously used in

t he THicePFeseiné Froirdiing gpdlatest iton a dfi alishfaoragner

phar maceutical product is a nitroglycerin injection
SULEEBILE, TRmi ERCFSNPnasofBIeasdonuddduad godtipgning a drug

i nfusion for controlling the blood pressure of a ,
thaki Feht PedafPRy sar §&r Ye8A8 P&r thREafPRgPaETEatEar@isds such

failure 1 TOAOOOSE(F) 111808 (including an acute '
25| HEFERBAYCStABe BfPERFEAPe BY¥pdPgenic acid, a vitamin, a

trace element, or a radical scavenger.
Background Art

[0002]

So-called soft bag pharmaceutical products, which have
been developed in recent years, are employed as drip infusion
products. Such a soft bag pharmaceutical product is produced
by diluting a drug(s) for injection use in advance and
charging with the drug(s) a flexible container made of a
plastic resin or the like. Upon use, soft bag pharmaceutical
products can be easily handled and set within a short time,
and disposal thereof is easier than that of glass bottles and
ampoules. Therefore, soft bag pharmaceutical products are
advantageously used in the field. One promising application
of a soft bag pharmaceutical product is a nitroglycerin
injection liquid, which is in some cases used as a drip
infusion for controlling the blood pressure of a patient

during surgery and for treating acute cardiac failure



failure) and unstabl e angi na. Repl acenent of a gl ass

container wwth a soft bag will also be encouraged for

a drug such as a protein (human pl asna- derowedosE (F) 111808

al bumi n or albumn produced through a reconbination

techni que), a hornone, a vitamn, or hyaluronic acid,

fromthe viewpoints of reduction of possible breakage
(ized Uehivicr eameRtae éopeempeat pOegs) ofVehnahirecasdiac

drugs including nitroglycerin, proteins (e.g.,
fa&ﬂ@&@ﬂna@ﬁdu@S%ébﬁﬁnépglﬁ9a|uR@ml@cgm¢@ﬁ of tanghsss

trace el enents, and radical scavengers are known to be
copdearsEd VB o €6fpePAEalvé 1 ﬁﬂ$@1gﬁoaa@@arbgeﬁnﬁ@rna drug

vinyl chloride resin or_a pol yol efin-based resin such,
sugl aSoPy BERYEéRe (BHMBBI PpREPFERELVEReddPRBENNS  bal Rgmin

ener al | enpl oyed as_ material for drug containers

Pr%ﬁ&CﬁédFﬁapug ppaF SEGBPITRESOPr EERTYANS) a rBBIBAIEO 2

.be solved in the devel opnment of soft bag .
ViEREtRaceht F¥alUpPBdGcRs oAt LpPBsERE, Vigwheints of reduction

fpolécggboogefi -based resins are known to be a
°tnRPEFIEIS BXRPHREF NG RocBY LyCBUSBF PALFPREGTBE -
[OgrgQ-perneability. For exanple, Patent Docunents 1
RdY2 disclose that a syringe having an outer pipe
nadg of igglycgclo | efi n- ba eg.resin is _useful for .
pr odtietl pr 8°FF EHgéyFPHSE pREr FaEEQE T ¥SFT 1 Pr oBGREe 1S
containing.a drug_ that can, be_adsorbed by resin, :
(e[ B00ar ALMED pAT el WATHORS pol JoF SFRISECICLY, Vitamins,
y % , | ycycl ool efin-based resi.n forng
e e e R S
apglyeycloolefin- TOADO EéF 11%? resjyn. film
29¢ ends toyhave ﬁl %ﬁﬁ%?é%eéﬁgég ?%%?T? sbyFQSiglng vinyl
chloride resin or a polyolefin-based resin such as
polyethylene or polypropylene, these resins being generally
employed as material for drug containers and medical
apparatus. This property is a problem to be solved in the
development of soft bag pharmaceutical products. At present,
some polycycloolefin-based resins are known to be a material
exhibiting no drug-adsorbability or drug-permeability. For
example, Patent Documents 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



formng a soft bag, polycyclool efin-based resin film

is generally lamnated with a filmsuch as

pol yet hyl ene-based resin filmor polypropyoaneobased111808
resin, to thereby forma Ilamnated film Patent

Docunent 3 discloses a wapping bag fornmed of a
| am nated fil mhaving an outer |ayer of o
refoiry dllef Fepased T Esive Adghamairdmess aper fepgility. For
pol ycycl ool efi n- based resin. The discl osed | am nated
fomind ¢ seifttabied f e lysredesiled ianbigiedctesanl f4amdis
containing a drug that can be adsorbed by resin,
gedieRed Lvhd I IRTESN Vi dBe v é 1Ry KUghe dSUPE 1Yt BRATNE -based
sterilization and prevents_ adsorption of drugs. Patent
refgdufentt #TdPOLYOSeRYACE6F PAESE F6FkBd 6P AhFaAPHatedm a
film including a | ayer of polycyclool efin-based resin
lagngtegsitd Imy xPakent MR Ei ey polyesEPeRs et i iRy bag
resi.n | ayer _nmade of Bolyester-based resin_or

fo HEQOPZPgnisgg atrestAlm RaViRE ghoPBhRBRt eHed S6ft

oop g P LR ar RPL%t OERLH ShanGPyJREGO YR, BheBa Y FRbEROLeE in-
b L0 LR el A RS SR S ST or
e SR 4n 5] o DEaBRhe  BETRE e BBac can we
YL P88 BY, SLo BOMRLLE! LALY cand adCRLO0: BEUUBED. £10acure

=cBOhVEYELOPL SLLIcRAZE] LESI0ALS, SXRERBIYE, BPilfus. patent

read eénin € CTase 0

DoggﬁghgnﬁtéfscIBSESf rSOfPr £ rfSQm%é 8§eaoia§%?%%e?sfilm

yet hyl ene ~or pol ypropyl ene port nenber;
inbPESOEESL10a 0 of SRELPLLL SROE A TBECL B FRUROF L0
miﬁ@ﬁféngontaining polycycloolefin-based resin and a layer
made of polyester-based resin or polyolefin-based resin. 1In
the aforementioned soft bags made from multilayer film, the
innermost layer is preferably formed of polycycloolefin-based
resin, from the viewpoint of prevention of drug adsorption.
Such soft bags essentially have a port member for discharging
a drug, and the port member is also formed of
polycycloolefin-based resin from the viewpoint of
compatibility and adhesion between two resins. However, a
port member made of polycycloolefin-based resin is expensive
and 1s readily broken in the case of falling, which is
problematic. Therefore, preferred is use of a polyethylene
or polypropylene port member, which is inexpensive and

resistant to shock impact breakage in the case of, for



[ 0005] When a port nenber nmade of pol yethyl ene or

pol ypropylene is enployed in a lamnated film a

pol yet hyl ene- based resin | ayer or a TOAOOOSE(F)111808

pol ypr opyl ene-based resin layer is forned on the

i nner side of the polycycl ool efin- based resin |ayer.

In this case, the polyethyl ene-based resin |ayer or
XA 150l iy ldpyl%ene- based resin |ayer conmes into direct

contact with a drug liquid containing, for exanple,
[4i%3ogl ycerin, a protein (e.g., albunin or a hornone),

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

radi'® T 3 RN GRS dadfe dmRgity sthydiarg or

onponent (s) would _vary due to adsorption or
Poéé’ﬂw&tyilﬁﬁ%e P&t TP LBYEGnERt 35 laMdepssss fa 1mdr gg
ontai ner for solving the problem the container being _

p Fﬁ%ér IGnez DRFEE FaFen fRMRT REI 8dPRY YRTPRYAEBE -Payef resin

formed froma resin mxture of a ,
La¥6ity &y FOSFER RPb&bEd 1hEsinSdAg & §Pecirilycycloolefin-

pol.yet hyl ene- based_resin. The multilayer filmof _the
bagrdy e aﬁﬁgﬁrrnciﬁdEEl% %%??et%@?eﬂ%l%%%%ﬂl?%%T?ﬁsed

serving as a %al lﬁ er mhhch cgnes into.contact with |
=<3 TH 4§7eT 1 G4 &1 CWRGH TPREPYAFERNBSS 61 ZPRA s AP <FajBFes into

s controlled . a small _thickness (5 to 80 , _and
atpBef P BrhPagtr vitR FoRtad shAbRE Garsr oide. of She atate.

. rption of .th dr ug n _be prevented.
o bRy B o Bobreb Ssed” 2 e SRin BaB nav P Tane)

1y | 2 .poLt ¢ er and_a_tri-layer filmin ,
hy%%?%ﬁﬁgxpgﬁggyc ogpggﬁﬁPba%ear?% iﬁhﬁéeggndﬁfcﬁeﬁa%ﬁcal
yl e e_di scl os f has

sc%ﬁ%%%&? gﬂﬁ Lﬁ¥ gﬁOagP og 8?g€ ggmégnénpggb wou % YHeY due

ycl ool ef In-based resin yer “Corresp I ng
tO4 5%9?9?5&F2>}1%§9§e g&gﬁeneﬂgﬂeq{]ceq)§cq[1{énecr g %/iegcloo%es a
tﬁe out er side a B0 m

drug container for solving the problem, the container being
formed of a multilayer film including a barrier layer formed
from a resin mixture of a polycycloolefin-based resin and a
specific polyethylene-based resin. The multilayer film of
the drug container includes a polyethylene-based resin
serving as a seal layer which comes into contact with a drug
liquid. When the thickness of the seal layer is controlled
to a small thickness (5 to 80 um), and a barrier layer is
formed on the outer side of the seal layer, adsorption of the
drug can be prevented. Patent Document 3 discloses a soft
bag having a polyethylene port member and a tri-layer film in
which a polycycloolefin-based resin is sandwiched by
polyethylene layers. The disclosed soft bag has a

polycycloolefin-based resin layer corresponding to the



t hi ckness pol yet hyl ene | ayer corresponding to the

af orenenti oned seal |ayer. After post-sterilization

storage at 40C for one nonth, the nitrogl YOAOION5SE (F) 111808

content was found to decrease by 7.0% Wen

pol ycycloolefin is enployed as a resin mxture with

anot her resin, drug storage stability and other
afﬂr@ﬁ@ﬁql@@e@f bl isat tlabeg @he thepalited isndsomé eas@sum-

act, the container disclosed in Patent Docunent 5
t%%@eS&WO&lﬁfﬁé@YAe@@cﬁ@é@é GPTISEEORG L PI0%; fhhe
itroglycerin after post-sterilization storage at 60C

t?? 1R8ERs Seprditeyfitng AbboF RPDF agecki hbfdfign storage

Pat ent _Docunent 1: JP-A-2003-024415 Patent Docunent
at2403@ §P§09Q82©%QQ@ Fae eni t DR Len¥i3; content was found to

JP- A- 20 %5 208 Patent Docuprent 4; JP-A-2006-081898

depLEaRe At 5VRSE. %\O%gﬁilsc ; b%zlf; [il%c?%ltcﬁ%ec&astr?e
t. P bl e the I nvention
reﬁgéggf&ﬁﬁrsﬂo R roERETprEsiR PLVENCFORSHS PRAbility and

id t whi ch hi bits excel | ent
%8¥35§p§f56.%“'3 IR ARTEA TR RO h U S

SSPIALEREAE CORERFORI IO ool oA o
eXﬁ%%W%ygeﬁégregsgr8%65”8£e’°gv. 1B & Eraflversimneteer

uroni ¢ acl a

oo PR bt By 8 Y

poor storage stability.
Patent Document 1: JP-A-2003-024415
Patent Document 2: JP-A-2004-298220
Patent Document 3: JP-A-2005-254508
Patent Document 4: JP-A-2006-081898
Patent Document 5: JP-A-2005-525952
Disclosure of the Invention

Problems to be Solved by the Invention
[0006]

An object of the present invention is to provide a
liquid container, which exhibits excellent storage stability
and impact resistance and which is applicable for producing a
soft bag pharmaceutical product of an injection liquid
containing nitroglycerin, a protein (e.g., albumin or a
hormone), hyaluronic acid, a vitamin, a trace element, a
radical scavenger, and the like.

Means for Solving the Problems



The present inventors have carried out extensive
studi es on the elenent and conposition of a | am nate
filmfor producing a soft bag and, quite TOAOOOSE(F)111808
surprisingly, have found that through provision of a
barrier |layer containing, as a predom nant conponent,
a(Pﬁchycloolefin-based resin having a gl ass
[4%%Hsi ti on tenperature (Tg) higher by 5C or nore than
the temperature at which the container is subjected to
t hermll A& e At VEF it gh H5rEs SGre 18Ce Qts EEEPRRAYE on
2 pr ef %abl havin% % glass transition tenperature
S ES0E 0 P FgREF tt REChAPPPEF HE&PBr CbePndeRdpatent 11m for
t here can besgroduced cont ai ner

ta a.seal |ayer
er%PCéngbﬁts %S PEfarREc e GHLES SHFBEGELIAAY chlpY By EREERA that
th%%%o%ptgogiangn per ne tion ofla drug such as
nCtPogPy EErPAc a grgt PRT(&7 g 7Yl bARTALBING, @ 2
oD RAShe DURLUERLE BCLE 8 MLLR0 0 L B85 g g maving o
I s . f | yet h - d [
T B3y B8RS T RGP o RSB T RESFE: (A CHLRHET cX¥eh ertt digke than
t LILLy, Lch hi bit l | ent
o131 SLRE,SLABL L LVon 0 Mbchen EDbEL: S iR LetLp oo

th@?ﬂ??rtPEQ?mQBtp8£yﬁ£Q%é§P§sgﬁr8°%?§ @Sglgpfk%g%gion and

t
present 1 nvention has n acconp on asl s
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I nven r ovr dées C

higHé£il@Mgrbéfff%??ﬂé?é¥ﬂ%é%%#?%? 28880 a s %% layer,

characterized in yer filman

th8BLtEAQYEE pobestedlas @ Patiher tayer Sontaining, as a
predom nant” 6 TOAOOO5E(F) 111808 conponent, a

ph@shysyet 00l efh robased,k sk nohaydngs & @ &SStion and
permeation of a drug such as nitroglycerin, a protein (e.g.,
albumin or a hormone), hyaluronic acid, a vitamin, a trace
element, or a radical scavenger, even when the seal layer is
formed of a polyethylene-based resin or a polypropylene-based
resin; which has excellent drug storage stability; and which
exhibits excellent impact resistance through combination with
a port member made of polyethylene or polypropylene. The
present invention has been accomplished on the basis of this
finding.
[0008]

Accordingly, the present invention provides a liquid
container formed of a multilayer film and/or multilayer sheet,

characterized in that the multilayer film and/or multilayer

sheet has a barrier layer containing, as a predominant



B ESREERS N

transition tenperature higher by 5C or nore than the

tenperature at which the container is subjected to

thermal treatment or high-pressure steam TOA0005E(F)111808

sterilization, and a seal I|ayer containing, as a

predom nant conponent, a pol yethyl ene- based resin or

a pol ypropyl ene-based resin, and the barrier |ayer is
coFiRsVicdeEd &djPadesty cloctled 1sedbskdy gesiThbapiagent glass

i nvention al so provides a pharmaceutical product
t reeridiieion ¢ capemrag uirieq bilg helrabyc 8AC ber ansoe belgarbyt ke

resin, the drug liquid being contained in a liquid
LegpvTaithge atomRedhothe ﬁﬂpﬁﬁﬂéﬁérlﬁlﬁﬁbaﬁéﬁﬁﬁ to thermal

nmul til ayer sheet, characterized in that the
ErRgitierdy OF FiBR- RREF6HTRUPEERHY 6FCT4RABATRAE  a2Bdr | 8pal

| ayer containing, as a predonm nant conponent, a
lamrye;?&taépéflsm Bise@dPFeSPRiRAVFNGORPEREES, &raRsVeErbHlene-

nper ature hi gher by 5C or nore than the tenperature

baﬁtedv\ﬁie@ﬂnt R& éoﬁPéVHéPPV%e%bPéé?@drﬁélPheﬁﬁﬁl he barrier

treatnent or ressure steamsterilization, and a
1a¥85|15|8§8V188ﬂt3ﬁ5?ﬁ@nta§0 tB?e@%ﬁ%néﬁYeEonponent a

oI t hyl ene- based resin propyl ene- based
Do T R HraSERE BT L onl ager PEo) BsPasdoRar ANt igal

ention

PrPgﬁa?dcesh?iﬁh%?E%E@BP@.ﬁ%q%ﬂgtﬁﬂgbraganPe.ﬁgﬁﬂ%¢%% by a

h. as adsor n and erne

regE O AP udoh Re ki F b yaes rhenadpi 81 61 hLgdrg, coheainer
h

m%%?%%@tﬁwﬁﬁiZ%r%ﬁﬁa%maaﬁww

chg%%gkéFPE ryg é%gtaggeéﬁe mgOSE F%l 1303%/§£%9ﬁ1t£yéyer

npac resi stance
sheet has a barrier layer containing, as a predominant

component, 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, and a seal
layer containing, as a predominant component, a polyethylene-
based resin or a polypropylene-based resin, and the barrier
layer is provided adjacent to the seal layer.
Effects of the Invention
[0009]

The liquid container according to the present invention
can solve problems such as adsorption and permeation of a
drug such as nitroglycerin, a protein (e.g., albumin or a
hormone), hyaluronic acid, a vitamin, a trace element, or a

radical scavenger, and exhibits excellent drug storage
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container is subjected to thermal treatnent including
hi gh- pressure steam sterilization, sticking does not
occur. Thus, the liquid container of the iTor@moisENF)311808
very useful in practice. Detailed Description of the
Invention [0010] In the present invention, the term
"seal layer" refers to a conponent |ayer of the
st il 1ty end iimpagid /rers imflamideay eEves hebenf bhef biaihg a
l'iquid container, which conponent |ayer serves as the
CAnrefstl 9 &pd] estteché oc dieaimaer taga toemss ingtloding high-
direct contact with a drug contained in the container.
PUGFHEE NEPacticdd arAtilert asitégkilesi fpesedognocher. Thus,
mul tilayer filmand/or nmultilayer sheet of the ‘
ddenid FeaieiieRr &F thengrnysnthenf iisnvams/ veeshéetn
i ncl.udes a barrier layer containing, as a predon nant
PI@StP&Rent, a pol ycycl ool ef i n- based resin having a
| ass transition tenperature higher by 5C or nore
Degﬁ&ﬁeﬁthFéﬁﬁ@FéPﬁrQfthﬁhﬁEHeF éC8ont ai ner is
subjected to thernmal treatnent or high-pressure steam
[008&di 1 zati on (preferably a glass transition

te er%%%re of 13QC or hi her%, and a seal |ayer
cont'di Mg PTESCRL PREGOHAENt TE6PERBNT' Segl layer" refers

cof B RTBPRE Al eFEr Py bReBIG Aay AEehL it §RERG: cBuFtilaver

e BETRoFagsr "Wy 81 SoTbe ar eheeetbet LR REVEGIFIC Layer

sekOYET AN Lhe RALLLEL (ayel cBueh an adhesive 1S cones into
prefefably~s (F711189 t AT FFUFH 2UFi ng

aiL¥RE 88£¥g§£e&iyﬁeghggggagggééygegrin the container.

[0011]

No particular limitation is imposed on the multilayer
film and/or multilayer sheet of the present invention, so
long as the film and/or sheet includes a barrier layer
containing, as a predominant component, 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 a glass transition temperature of
130°C or higher), and a seal layer containing, as a
predominant component, a polyethylene-based resin or a
polypropylene-based resin, the barrier layer being adjacent
to the seal layer. An additional adhesive layer or an

adhesive resin layer may also be disposed between the seal

layer and the barrier layer. Such an adhesive is preferably



pol yet her - ur et hane adhesi ve. The adhesive resin | ayer

may enploy a known resin, so long as the resin
provi des excellent adhesion with respect tTo2aoc6EMNFen11808

material of a different resin. Exanples of the
adhesive resin include Adner (product of Mtsu
Chem_cals, Inc.), Mddic (product of M tsubishi
2 Gemldanicy cunipg. Y yoeL 2ol yesdest Usetigashadhesive or
Corporation), and netallocene-type linear |owdensity
PYISFEERy UETe hﬁé\% RGh& s id&nsi The ofdlieoiverresiver Llaypr may
t he surface of the barrier |ayer opposite the seal
SO B £BPET Al SSdRpoRent ORdy 8Fs thRi RS RpBLPYEEes excellent
trength, softness, as barrier progerty and vapaor -
ARESHO WﬁF%péF??eFéq PrédcﬁgnéeFlaé 8Td8ht afndr difhprent
al.so | es of the nethod._of

P o E A e RO ol SORET Yyt St b Mmer (product
of 3%?&&?.%%2%395 ﬁs.éﬁtigg?kﬁé Ikeradtone Falfi RarPoRDL
w%?u%%‘-lé???ﬂ?%ﬁ aPbombhotiercot oral: baporatiod , ana
me b RaRR °8§'s %E'y%ae%ﬁp?sve%%%ab?&"p%?%ﬁﬂmnﬁ@vyﬁg .
de%go arri e? proggtrg;l alt ovvqf]cehlsli 'a(ructego :ﬁkgglr’b“ i
R A R e IR

moﬁﬁlékgnéEPenggrpg§99 égd ¥£°Qa£ Q}pgkggégy%yland vapor-

vapor - deposi n}vapor de

ba@kygﬁnﬂP5 éPt% & eﬁwﬁg 5 %%éuf@d gat goéfio be

e pr sen entlon no tICU

|
1ar§%§§§&e’g5l%(n aer#;ll Doe I zr‘r;egcrr%a the 1%‘&1 X{%)/c%rﬂ;o &l

additional layers on the barrier layer include 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. Examples of the
material which imparts gas-barrier or vapor-barrier property
to the liquid container and which may be employed in the
invention include silica- or alumina-vapor-deposited PET film,
silica- or alumina-vapor-deposited nylon film, aluminum-
vapor-deposited PET, aluminum-vapor-deposited nylon, aluminum
foil, EVOH, PVA, PVDC, and MXD nylon.

[0012]

In the present invention, no particular limitation is
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so long as the polycycloolefin has a glass transition
tenperature higher by 5C or nore than the tenperature
at which the container is subjected to theaomaloosE(F)111808

treatnment or high-pressure steam sterilization
(preferably a glass transition tenperature of 130C or
. higher). The glass transition tenperature is nore
impasest &8 FhesPolycyrdeolessn eppdpeesbliy tBe barrsec. layer,
In the present invention, the term "glass transition
sq difpr &Surtee PefLacy cilood efdipberat ar 61386t 6raNAGE PR
accordance with JI'S K7121 (DSC). Cenerally, glass
tqmﬁﬁﬁﬂtﬂﬁ@nhﬂéﬁﬁérévuﬁec|@ram9é¢ltk@@mhh©h®%mmﬁﬂature at
par anet er characteri zi ng pol ycycl ool efi n-based resin.
WHiGRe Ve CRELPEPEE dfsA glSétt\?réeﬁogF§§§mﬁﬂaﬁ§?ﬁiﬁiﬂﬁnt or

erature and drug adsorbability or drug
hlﬁg]r 56F° IUFFySﬁﬁéme%ﬁrbééﬁatRHB\/\hPrS%EPPFXaﬁl glass

Pat ent Docunent 3 di scloses that the
trﬁ*&iSﬁE%’PoB?@P?ﬁa58§§doife%f3ﬁ @Y oyEHG T t hdhsedllase
has glass transition tenperature of 100 to
trf?ﬁétlBFeF@WEBF§tUI?OE§oWOH?gHé?feéﬁﬁthé§OsE@hlao C, most
on_in range of glass transitiqgn tenperature
er§eEPg@Vdéaziﬁoo}ggr Ct o 1pr dPenPregerss davedn 1o, the term
. break ge ofta ba durlng hi gh- $£e aée stgan1 ‘
95 er|?|2a§%oﬁoﬁt T18C 8 "hFgher=© Vet , “PaPehEture
de%%gHgB§§S§Pr%§ @gﬁcglgﬁ%gfg %?g?%%?nigégﬁ b%ﬁ%fggélly,
' t d.
919?%%%%?*%5#%gﬁéf%ﬁﬁf?%&g”%mf bl elisnt,
paPéﬁé?&%ﬁéﬁQ&%éﬁfﬂﬁ 5@ 108y &egase dg?ée%gfﬁgg

di scl oses that the po

oL EY o Pl ol N L T 1 BB

and ' @RSk L4 Q8 1SIPES ALY & 0,80 ﬁ@rr&%lM:?é et 8Men

known. Specifically, Patent Document 3 discloses that the
polycycloolefin-based resin employed in the sealant layer has
a glass transition temperature of 100 to 170°C, preferably
120°C or higher, and that such a limitation in range of glass
transition temperature is provided in order to prevent
deformation or breakage of a bag during 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
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Docunent 5 does not disclose that relationships
between the glass transition tenperature and
adsorption and storage stability of a drugToaoOEESEFalL11808

| ayer. Under such circunstances, the present
i nventors have found that when the
pol ycycl ool efi n-based resin has a hi gher gl ass

g tasgh Sinaner tienpermpeneg urehe feleco 6 080pprieweivey, Patent
drug adsorption and  the effect on _drug storage
Doguaising t5y &traNdEd.1 ofife thigky &Rtlaicd ORga Pal Hetieghdthe

that when the barrier |layer adjacent to the seal

I liagyFe it 1R G1OTF SEHPG Y61 USSI YEChREREPtEaBedfeSRTERE
pol ypropyl ene-based resin is _forned fromthe

SH§§ &3l & iIFFaded thEsPRAavPgTa gPRL_T t FaRRi ti on
tenperature 130C or hi%hen, storage stability of a

CLFY SN CETnarG6d PEE SE1Gr &8V CBXPERt NaTRe fPHRENEBRE When the

LSS L e SElches! tanelng s 1 ope,
L N R .
ool SHALkAthon e, 1055 g8 HLaes 0 2 PLehReeyt e
oL 085 BpFRLEARD PULATLLY, ol PR Lyelhag Yhgaees
soJASIEE 55 FERLELES, Ul ot ot EEPLAN, Ty eyt ene-

ave a und 'nc
o p ey, el ity PETGRE U EhE kT ed, PO 2, LOCHPrhgh OriOf cne
s e T R R B L
ter%@ggjc&@e OTL 3 5 ‘kte &P ! }*Yic%cel ro,o ! secfc;rnégbeassq:dabrieisii trif iorl"c lau Cciierug 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]
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pol ymers produced froma variety of cycloolefin
nmononers, copol ynmers produced froma cycloolefin
nononer and anot her nononmer such as et hyl eoepoand (&) 111808
hydr ogenat ed product thereof. Exanples of the
cycl ool efin mononer include bicyclic cycloolefins
such as norbornene, norbornadi ene, nethylnorbornene,
di mEPIGDGrhere betlavisdasdiafeme basell geisiat daclude
nor bor nene, _chl or omet hyl nor bor nene,
PQMYWﬁﬁﬂTﬂQQQQﬂeﬁoﬁﬁ@ﬂnén@arﬁﬁéﬁypﬁoﬂﬁ@ﬂ@@ﬁéfln monomers,
cyanonorbornene di cyanonor bor nene,
CORRLEBRY EaPEONICHS BEFHe e CY CRPPILEFERONBBPRENe aNAaanether
anhydri de, and nadic acid imde; _tricyclic
moé‘;?@leéolsélﬂhné‘ss@Gﬁyé§n§|'c?@ﬂoﬁeﬁﬁéﬁpéﬁéamd product thereof.
drod|c¥clopentad|ene and al kyl -, _al kenyl -,
xaI FSdehethe s¥al8PyEIdNLEPRPRREdIPFOHAEY él?ﬁ@ﬂéef
cl ool efi ns such as

I
CY&‘i iﬁfﬁi&lﬁg%ﬁ%F‘Snﬁﬁﬁ?ﬁﬁpgﬁ@; norbornadiene,
th t ahyd I , and al k , al kenyl -,
ey P ABRenE O F P OBCE PERTEHS py BALKLEOFREFBERS.
t I cycl ool efin ch a ri cycl opent adi ene;
Ch28313%§§§2§8r¥8re§eﬁoLFEIgﬁgmgﬁﬁxﬁagr%orngnef

SO I nc

T G M I S —
T e g
RS Cib oo iRl ARG Kkoaaldor (L HRSIL RS, snge,

e DpLESEIL LIYEELASI, ey PLELELAOL o ore.

di%ﬁ&¥8§£&§@%&§gn9£d9gﬁeoraﬁ@;%lﬁgygg;gfﬁg?ﬁgnﬁg#fgﬁ}idene—,

noners Ing a nor borne

ang kghﬁi on. b her eQfeq ]‘%T %?ﬁ& SE(E)IAB08. ¢ £,

di cycl opent adi ene, ene, and teftracyc od%decene
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



a hydrogenat ed product of the pol ynorbornene-based

resin, or a mxture of one or nore species thereof,
fromthe viewpoint of strength and softneg®a0008E (F)111808
liquid container nolded from the resin. [0014] The

met hod and nechani sm of pol ymerization of a

cycl ool efi n nononer enployed in the present invention

e. ﬁhy 9 CYIGlRgeasenilsg epopFderRghicon a6 A8drecygRapdodecene,
ﬁ%_perlzatlon In the case where a plurality of

reeSakee pEeduck O@oﬁﬁ@n@?ﬂ@ﬁorﬁo%ﬁéﬂﬁ ReEREdramdn, or
nechanlsn1of pol yneri zati on be enpl oyed. For
a B, of ﬁPﬁt@Fem8Fen§ﬁ6ﬁé?§ ?rﬁ@ffcéﬁémyﬁéﬁlYé@WP01nt
an additi onal nononer may_be added to a
thé&ﬁﬁggéhcéPéa?ﬁfﬁaﬁﬁﬁePﬁzét#éﬁua@gﬁeétaﬂaerh@Pié9d from
forma bl ock copolyner. [0015] Specific exanples of
then&€StPucture of the af orenenti oned
cycl ool efi n-based resin include those represented
[0@34¥he foll ow ng structures (1) and (2): [0016] 13

TogeasEEI0e 0 () Geg, gn (1 L 00
cr ot BT TR0 IS e RPLOE T i 48y e
riggyoéenlng polymerization or additional polymerization. 1In
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]
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ring; each of mand p is an integer of 0 or >_|; and

each of 1 and n represents an integer of ?1). The

i nventors have found that when the TOAOOOSE(F) 111808
pol ycycl ool efin-based resin is represented by fornula

(1) anong these structures, the effect of enhancing

drug storage stability is attained to a high degree.

[0018] Specific exanples of the O to C20 organic

gr olp~ ¥ are not limted to, include al kyl groups
suc hyl/n et hyl, ngbropyl I -propyl, n-butyl,
i -butyl &c- butyl, t- butyl, i-pentyl, t-pentyl,

n- hexy', n-Reptyl, n-octyl, t-
octyl (1,1-dimethyl-3,3-dinethyl butyl), 2-ethylhexyl,
nopyl, decyl,\undecyl,\dodecyl, tridecyl, tetradecyl,

pent a hexa H2Rept adecyl , oct adecyl
nonad and | cosyl; cycloal kyl groups such as

ycl N cyc¢l ohexyl, cycloheptyl, and cycl ooctyl;
| ky

IkyI gr oups sugﬁ as 14 TOAOOOS5E(F) 111808
clope tyl, 1-nmethylcycl ohexyl, and
[ \met hyl - -|- ropylcyclohexyl al kenyl groups such as
al\yIR pro%eny I butenyl, 2- butenyl, hexenyl , and
cycl ohexenyl ; aryl groups such as phenyl, naphthyl,
{Ogﬁg yIphenyI, nmet hoxyphenyl, bi phenyl, phenoxyphenyl,
chl or ophenyl , and sul f ophenyl ; and aralkyl gr oups

(wﬁEQE ﬁs beﬂ?yl Qﬂgn%l x@%<ﬁégﬁ§5%£§ Qenéacal to or

benzyl, and a, a- These or gani

a1 BEQUPSe mmbsnsn@ﬁgyﬁ% Q?EMTﬁépk s&x‘?{"% n@iugg 850

two or nore specles ass transition

r of1 2 | gol
orgggggpg%g?gfyﬁw%r@ R ﬁ?%%}g%‘f gol i 4 Ngs MY.1P& .y form a

ring; each of m and p is an integer of 0 or >1; and each of 1
and n represents an integer of 2>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(l,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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appropriately selecting the substituents and the
values of 1, m n, and p in formula (1) and (2) . The
glass transition tenperature of polycycl odoehbionss (F)111808
ot her than the polycycl ool efins represented by
formula (1) and (2) may also be tuned to a desired
val ue through appropriately selecting the species,
1 regtihy; 1l cared apspietoe lofmepbiydimeolohexie tyge lofiethyl-4-1-
substituents, etc. [0020] The polycycl ool efin
anﬂﬁLﬂyﬂﬁQQﬁﬂxﬂﬁ(ﬁﬁhﬂmyl(ﬂycmﬁw lseich asomdBei abropenyl,
product. For exanple, Zeonex and Zeonoa (products of
bUjeppan Zednteayl Lhexenare ek svaBlofereayl  Thsyl groups
polycycloolefln represented by fornula (2) also may be
h cemrdes PoedEy L, F@ﬁt@%é@bﬁéylAp@Et%ﬁﬂwﬁb@ﬂy f
,NItSU| Chenlcals Inc.) and TOPAS (product of TI CONA)
bigphenyilef PERIOyYRISEY ] 1 5hTORODOSEYE) 188808 fophepyiin and
the present invention, nost preferably, a
araéky@yQW@@p@fﬁwcbeaﬁeééﬁﬁya by -Poenwilathy} i(Bhenethyl), o-
npl.oyed. The polycycloolefin of the invention is

meﬁh@ﬂ@ﬁ@%&% f 8Pfe @ §oPempthygflbgnzydi-n Feppesertarl pygroups
no other  resins. [0022

1% %? contalnlng %

maVn EPB 6t SERELYnREe 1B CaMBONGREPD A BW?gPﬁaP y<
i ntended anobunt of the drug often fails to be
SPirifitai ned due to adsorption, perneation, or m ssing,

[Oé gee the drug contained in the container is captured
; golyner chains of the polynmer formng the

Con&%lneﬁasThE%g ggggcgg%bggg%hre 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.
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anal ysi s, polymer chains of a polyner material are
rotated via mcrobrownian notion. \Wen the
tenperature of the polyner material is equalaoto@s@r(r)111808
hi gher than the glass transition tenperature,
m cr obrowni an noti on of the nolecular chains is
pronoted, thus, the polyner material becones softer.
[0821d result, a | ow nol ecul ar-weight drug is readily
captured by the polyner material, resulting in
ads oitptliten Prissandatimsient ign, minesitngpreff et 1gr ug.  Thus,
the amount of effective conponent decreases.
PPRFpicdGcdAyn glepyesengrnsi byodormedperdl uie egpaoyed. The
t enperature at which m crobrownian notion of polyner
PEAYRd OfdEdiE, cdndhendnerpitdory épl peeserhbly¥aderppd solely
fpolyrren chain notion. Studies_conducted by the present
oL RvE&Rtafs IRRFE SSRGRA Ciaf CrAtiépi dll) degfgRopFaandnggnoe other
contai ner based on the glass transition tenperature
554 "he best solution for preventing problematic
adsorption of a drug on 16 TOAOOO5E(F) 111808 the

[006kt ai ner and perneati on or m ssing of the drug, which
woul_d ot herwi se cayse a decrease in_the anount of

ef f &6t PvETICoNPENERTEISIAEE RbvEnBRLYBE poPYneF 1gRERASY
eterm ned bg 'ntgrnal rotation_.of the chains d
,tkﬁe ed due

. IS an
1ngﬁggﬁg RPRUPENE HEgREFSEhER T hEeFRaPer BEARFBRD
tobarrier .the higﬁer the glass, transition teggerature.
SHERCAPpbPYreP SRBEEFI &1 cah PHETERE’ FhEESt FARsFErd of
a _drug.such_as adsprption, perneatign, or _mssing..B
coRFEbPRar Akl hijcaCPAr G Ranber COF - 4F SitarY PPTREST opaing of
heé icyclic rings,, which has high.internal rotatian
ehg b EFEE RPEhs kbR sS s oY o AL B 1oty Tevel
angiggiglaéélg&gﬁngh£#89 é?ngeégigﬁgrcggtgg'gPtg%Qegétégkd
exanpl & uc pol'ymer  nater] I's a polyner
vi£e££§§gﬂ£ggn93nf8599&3.(%hen 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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More preferably, in fornmula (1) , each of Rl and R2 is
a heterocyclic ring, and the "n" is adjusted to > 3,
whereby the internal rotation barrier is coasiodeEdb)y11808
el evated, and a polycycloolefin having a gl ass
transition tenperature of 130C or higher can be
readi |y synthesized. The structure of formula (1)
theoeonieti nesndch PeERPREREr OFeBisAGNAnPEs the drug, which
CH2CH2-)m which are contained in the structure of
WoRGOmeAta ey seTRé e Pe ASCEEGEE dhefhe RMAERAnEE REfective
realized, and a higher internal rotation barrier can
COp® ORI - ne%lln@n%%?m?nt bl HREYEET F Rt of Lot Egieeined by
. repeating units such as _polyethyl ene have a nol ecul ar
Ingernedur@tRayPRg OFe s ﬁﬁlallnSsta@ﬂ. ELRrhdr RABErapRg, the
rotational notion of nolecules is readily pronoted at
DigGHTt Effer CGFB \WABRAGAOBI BRABRESES &DS| haaﬁlr the glass
container is produced solely froma mer , havi ng
“rSch a or ECBar St Fucturd; D Heif | 1 R@Tevent
cont ai ner. OAO 05E(Fh1%1808 is readily adsorbed by
MPRe ﬁBPEEEFa cﬁa h89" SHE"pRFnRaEPBRE IR nPSEPRGT P

d h d f
mSREBEL VY CORBOTRIS. H t%éiﬁ%%&%rﬁ?gﬁ“}hﬁw%wrws
t troduced bet
T P BB RGHE. E?ﬁ'@fqﬁﬁrtzﬁuaﬁ&ﬁ?ﬁQhéé’aiiﬁmﬁ#’er%atwn

d b he. | h.of th
baéeﬁ sgﬁgu%ﬁl%ssqugﬁ Ya :%pe¥m¥ %T%?Fl?ﬁ %Yég% 816h glass

trgﬁgm%y%e@sgpsgargfsaﬁaﬁ Dgps SLeyat e by shartening. o

| én uni sequence. MBVGT n e
t b
Pol RERLRBUILLS, 1 AOLREVCEEL DL b bpEns (1

Motfé f@fePé]B‘P{/anfr? P'&%Sfée?l EV&{‘ fl{?fjgx-{“ '?Fd 9426‘%% a

S|t|on enperature IS equ va rug IS

he@géééyéylgapfg§?da§g 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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pol ynmer chains of such a polyner. Therefore, the
structure represented by fornula (1) is nore
preferred. [0023] After introduction of aTdRAO®OSE(E)111808

the container, the container is preferably subjected
to thermal treatnent at 60C or higher tenperature or

hi gh- pressure steam sterilization at 105C or
l%.l’gﬁ?é? 1 I Ysi8 Pitsice b Y CamolErC L arTivls 1ngnoeRer Peempation

i mportant factor is that the nolecular structure is
ORI ELITFHEW S et FRUS SISCORS - art hestekon T68S 1agt thecewpunt of
at the above tenperatures, and the glass transition

eﬁf@.ﬁ:&éfva (FERCEEdét-er FinERS $Héu55\=1¥13e@fl %9@?%@ ey
uid container is required to have a

ass
etthry & TSR PeApEr A0S ey Hé’ttr@filugédopegﬂ?@nt ReKPPKBENe
tenperature at which the container is sub&ected to

P vr ehfréric Gl *AFgfiprestice Sefaghroure So tuned by
G YRG0 OB E)ef'@ffé%%% 162 2k 180 pPTsnEraReace © ' ®
SolTaRadtdar SoRuPLAGS herHal oL ePehERBREaprre can’Ba! &
TPeEl B SRarRe aBkur e SHGY eBABRAL] SRIGFRE ar dipvever.
oA e bGPk r%ﬁﬁno?ﬂtgi{%?%seﬁfsdm?ﬁ@?léggdfilaﬁ%i foPiRgpone
ln?ggﬁgﬁ s A e T R Tt P
niflaedRRL A Fﬁgg?eﬁgiﬁ‘%ﬁ??a&% o VA e
ceRiok ?F??gt L R o e R P bR PTG P %ﬁ?’@f

po@yﬂé?fgﬁg?hg Qkaéécﬁrénﬁbiyﬂgrﬁenﬁﬁﬁﬁhﬁﬁﬁmoﬁjégquucture

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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or higher is nost effective. [0024] The barrier |ayer

of the present invention contains a
pol ycycl ool ef i n-based resin having a gl ass Toransi5E (EN111808
tenperature higher by 5C or nore than the tenperature
at which the container is subjected to thernal
treatnment or high-pressure steamsterilization,
nenefdrals e aiaag iprg lteswe ratas Orod owerpeicaeur e of
130C or higher. The barrier layer may contain a resin
a foesentthan ach & igfrebapemiiaona@t ipal peyelrsoderiingbabegmal
resin in such an amount that the effect of the .
thaprERitoPy g8t Ongssired sthee véer ithEasappi epnPayeration
jPreferably contain no such additional resin. [0025]
of] palige res R lingy OFCUER,- t Feubar pPeprPhyer PF ef et abyy
has a thickness of 5 to 40 m nore preferably 10 to 30
CORtalpgdTAROGEHSECFRL #1868 2RfoRCEREaFilOWpOIntdsELngr g§ the
storage stability and softness of the container.
drF@OE&PnOFnb@h§r§W€§éﬁ@fiﬁ@@ﬁ??&n?eﬁﬁélng the amount of
pol¥ethylene-based resin or the folypropylene-based
SILEST R VENPPEYRaSI -t hENS P T1ByRrILHeS bt Hekpn
| ow-density _pol yet hyl en nd/ gr hi gh-density
LePBBrY 8L HY Fehé, Pé’ﬁi&fWSH@Qgngi}l gﬁé PARYUGHT BRoPYHRr PRENOMENa

mublpck cogolyner or pol ypropyl ene-based el ast oner,
i O &re@hegeR¥r §f¢ Yt oy 3ot ceRier g iy 2t which

crBORb8H 053 T1°bhAERE o' B PRERLAY, PPRXEAAL B neon-

tenperature determned_in _accqrdance with Jli 712
or e BRES T O “1U55t 6 1506 ChAPLT CUitrt ) BT Aty LS (5 Ve
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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130C. The high-density polyethyl ene preferably has a

melting point (nelting peak tenperature determned in

accordance with JI'S K7121 (DSC)) of 120 to TDAROC05E(F)111808

particularly preferably 130 to 140C. Exanpl es of

preferably enployed |inear |ow density polyethyl enes

and hi gh-density polyethyl enes include Petrothene and
E1¢mhdiieh israrpidits oL droshis togiassr atiedri) i tvopadesodfgess of

Evol ue (products of Prime Polyner), and Harnol ex and
ERGoRTEG S pr oduct s of Japan  Pol yet hyl ene

Cbr?oration) . A polynmer blend predom nantly
[ ]aining the aforenentioned |inear | owdensity

polyetgﬁlene or high-density pol yethyl ene may _ al so be
enmpl By &di® RFSHET Aforedemi o poIlysthyllene-hbased resin

resin, known additives such ,as an_antioxi dant, a
OTp oS0 PEHABHOPY S PREGEr PPN REONES 18nthe seal layer
a-nucl.eating._agent, a _R-nucl eating agent, an_ . ,
”mah%e-&P&@EF%&O%5§§H€}t§h@O YEGBYiL &ﬁtaﬁéﬁoﬁehéaaéé?nﬁhty
uch.an anount .that 20 TOAOOOS5E(F) 111808 he obj ect
P e an B bl Eee G oM ET Bod PP, RePpR BEER oF block
invention, the.term"predom nant conponent” refers to
cORoLIREBneRt BPe¥EraBYyCHEVPAGE EORCEATSH! BBLGR. 56 6r
rabl

icul arl f 5 wt, % or . CT .
seBB5F L Bhbn 6Bl s CbEathETat: RepiarohPaalhent ot Bddnear

Sea
gk i gh: . .
Lot GBI pLOTREALNES PreBLRLPLORRYTS MO coiny
LS. L ' . -cal.l ed .
b3 B BB AL B Do 03 oD e oBe Rl ey iy o7
' ' oo d t t
oS BB, AP R D BB e

1258 kB he BELRT AN Ak itel, LOB AT o
me 8PIAQT p81 Rt INndePShEYpeak 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 [B-nucleating agent, an anti-blocking

agent, and a lubricant may be added, in such an amount that
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pol yet hyl ene having a nelting point of 120 to 145C.
[0027] In the present invention, the seal |ayer
preferably has a thickness of 20 to 120 mMTOABGIOSSE (F) 111808
preferably 30 to 80 m fromthe viewpoi nt of
mai nt enance of the strength of the container. [0028]
In the present invention, a base |ayer predom nantly
theiisfitn @ fa tH61 yoIveriti-obadéd Nos iLHDRS Tplef eFAbEye Dresent
di spased on the surface of the barrier |ayer opposite
lI}V@DttHémsezﬂ q &P "PEEGRIMERENF SRPBPRENS! E6AELS| tPng
strength and softness of the nol ded container. The
Co&ﬂ% PREp&Led L Wesﬁaﬁlﬁ&yabéopﬁéntsﬁﬁe% wt.% or more,
l.ene-based resin as enployed in the sea
pﬁﬁ;} 3 g¥ RIS Pﬁﬁpéﬁyﬁénetbaséa FEEPn stkeh @Al laver is
ethylene prop¥lene random or bl ock copol yner or
SUBSIEFSEGpPe e THESEE le L 46 REREATE 21 ?@ﬂ@O@BE%¥33§H808
them the aforenentioned et Iene based .
teFl@?ff?}tuge Bar Pnlsm BF Py SPF&f éF?éH S%ﬁ hliRBthaBeaFayBP°C or

1S |a d l dh I
T L P St
' " ferabl t wo-
soR s Letiey bT 1 B Raan T oates: VERLF a8, Rlr Atk Rigace of
th?SE?ﬁkX?n Eheoégﬂfgg¥8 gg%encgslgésqgiégggghﬁxééﬁggf

. resin pro
e e L T

lagggg}%g$§%be£gﬁ%% ?Nggé§e£p%§g3§% ?Qﬁéggﬁeéﬁylene having
« GEIBEiaLLe a0, 15l popte-Lupe ) 1o LA
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 pm, 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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[0029] When a base layer is provided in the present
invention, the base |ayer preferably has a thickness
of 30 to 200 m nore preferably 70 to 160TpmoobsEF) 111808
t he vi ewpoi nt of rmaintenance of the strength of the
container. [0030] In the present invention, the total
thickness of the nultilayer filmand/or nmultilayer
Ancheett et prtdiee edioine meQQ itme 400 Line tdiyAeaet heskdquedin is
container is a nedical-use container. Wen the tota
Patfilckiesdyi ®rederpecor Wees, thfebesat diver haylambveted on
decreased strength, whereas when the total thickness
thes Hegrdegedsvel 460 AAbelé veoflbivess candnhafddbphge resin
performance of the container nmay be inpaired. [0031]
Layisat Meeder a5eg,- tHechupni 2ahesiVe| be apeR bR TR Y i3 aywe -
22 TOAOOOS5E(F) 111808 sheet of the present invention
Lijgypigd Furdngndree Rodneetew thethRREeadhefdre PayBPiyether-

including a seal |ayer containing, as a predon nant
ur@&ﬁ&&ﬁeﬁ hegiVpneat e ot lgenkye VEPOI Y et ey IR My &
melting point _of 110 to 130C and/or .a high-density
nﬁ&PyéF%&Peﬁ@ ﬁﬁ@ﬂn@s tﬁ@lFﬁﬁéanFﬁYléﬁs1?60?61§E§C?d56510n
rrier layer formed of a norbornene-based resin
Wlﬁglvifﬁﬁpﬁc*:gFasé FPUREFEi BREEERPEREELIRL of FRRIES RICthe

ase of a linear | ow dens

angFf;E?WFEﬁE hﬁsﬁﬁae St 5068FﬁtOBmeu’coC%%re@alsf
i b o0 55l LIRS LD, e
B B e P 4 %&%ﬁé@&t BBE Pincar
low-density polyethylene having a density of 0.91 or lower.
[0029]

When a base layer 1is 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 um, since the liquid container is a medical-use container.
When the total thickness is 100 pm or less, the container may
have a decreased strength, whereas when the total thickness
is in excess of 400 pm, the softness and handling performance
of the container may be impaired.

[0031]

Most preferably, the multilayer film and/or multilayer
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30 to 200 m respectively, particularly preferably 10
to 30 m 30 to 80 m and 70 to 150 m respectively.
In the case where the barrier layer is | amonabedewirthi1808
the seal layer and wth the base | ayer by the
medi ati on of an adhesive |ayer, the adhesive |ayer
preferably has a thickness of 0.1 to 70 m
sheatt icdultdrd pysseindr dbivent.iSnt ¢ s3@ Milp0e3d) orThesheet with
multilayer filmand/or nmultilayer sheet of the
thyess @nt MansedEiyer smayBadpngd@c s¢atlhloygh aovnapiietipgof as a
known techniques such as dry | am nation, extrusion
presemiggnt eempesiesy | amliatiesn lowodexsitiyi palyethylene
| am nation (e.g., co- extrusion blow ng or
haygnex ter nsileAng- gioé niretliod)l0 ¢o- R0 Gsand/ oned erighhofensity
bl ow ng, and heat |am nation. These techniques nay be
podiysitdydensi hgivyngr ai medsibionavilos. of0038] t23145°C; a
TOAOOOSE( F) 111808 = The |iquid contai ner of the present
bargjedt ilen Sy CbBeAr 6dudeBorRPELGRE -PaFcExERPLB, having a
procedure which includes cutting two nultllayer films
glewFoigRngiEdsnorarpenathsg, ofstaektaglVRECt vind ia ipase

glec%s such that each seal |ayer is dlsEosed i nsi de,
layRy eawegeﬁﬁlﬁglﬂﬁ@aﬁeﬂpﬁhQFVSéFYtﬁ@1Y§ Brkemef hpwing a

ieces. Alternatively, the nultilayer filmis nolded
neR R 5oaPeiBE Sk bnkD LRE Geud(eh e By

inside, and the tube is heat-sealed for closure,
POAUPENVAGBE PRVAREsahEaltiBdl BalAE 250126 §%0€ﬂ5Fb031P this
TpPara Eon AR nBR T LHE 1740 A CORE ol REFTof “EREOPT ESbRY=T

ﬁgg%g%iynhggepgeggggfngsgrOVIdegOM£5hug pgotthfgo pm, and
30 to 200 um, respectively, particularly preferably 10 to 30
pm, 30 to 80 um, and 70 to 160 pm, 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 techniqgues

may be employed singly or in combination.

[0033]
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particular limtation is inposed on the material for

the port nenber, so long as the material does not

have such a problem that the material is readidogE (F)111808

broken by inpact in the case of, for exanple,

falling, and exhibits an excellent nelt-adhesion

property with respect to the aforenentioned nultil ayer

fi | Mhandi®ridndanitisyer sifedthe Fore ssranplnyerd jgor may be

menber made of a pol yet hyl ene-based resin or a
PssiuAsbpyievehadey weteailal, amiy dsedems! odgh Theludes

pol yet hyl ene-based resin is preferably a high-density
CUYSSIiyist e el ldiayg ra TS| rgoseiont sofcuszomesy hesaod,

hbtably, when a port nenber made of pol yethyl ene-

stsEkdd g ddien taio éﬂ@p@@ﬁfﬁén@ugésé@a¢e§@ﬁh|§eé&pﬂ@yéa is

storage  stability of a drug (e.g nitroglycerin,

dispeEeich 1Ny uessl deasi-gea l@Bté#ﬁnPeélP%§é§ @ﬁeﬁbﬁt

or a radical A scavenger) is not affected by adsor tlon
StaR 6t Al MpRefSPENa. 1?%¥%a9h%$¥ﬁct%@esm%igbéayer film is

stahility may conceivably be provided 24

mordRG0GBECF 1 11068 SUdlie thB Tt RBEdSEREr éAYET A S| AnEPOsed
. Su rfaceﬁgeF%.betmeen the container main body and the

lnﬁaﬁe mé SWhERet hEé PERE ~SReAsEr TP fsépﬁaaefromea
|gh densi ty pol yet hyl ene_having a nelting point of
mud5g1 taafeme meFt LBBhAFAYLPS pér afnia 2?Hr%ub@103ﬁw]e
fol Low n cedure. relimn
nearés® 2 Ewgpogééé{ﬁﬁéSsﬁgrﬁﬁeﬁhﬁesg@aeaﬁcs FX
11 %i. ﬁSOlt ?OC f or . about % about
l%ul n8§n 8En§£alF g, ~afdg* hSOQEQFESerBdE t P§e%%%Fed

O 5. _sec ort

f
inflnPibl JBGrtPbanl BeSreandous Fhen aP%F?wﬁlabﬁﬂar oo
pagégfuga%6§9 1g§E£onbo dln |s%ger2€£ Ehr ghfthethe port

OW Nng~ procedure Ts"prefihinartly

meﬂﬁ@%?dsgoﬂoﬁsvggaLhéeﬁgpgélgfdd5QSnnot 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 resgsin 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) 1is not affected by adsorption and other phenomena.

This unaffected storage stability may conceivably be provided

24



- ERERE N ERSNGES =N

heat ed once or several tinmes at 180 to 250C for about
2 to about 6 seconds for sealing, and the seal ed
product is cooled at 5to 30Cfor 1to 5 Fee@vdSE (F)111808
[0035] The liquid container of the present invention,
whi ch does not cause problens such as adsorption of a
drug and exhibits excellent storage stability, can be
duEnployde foort £ quegeieviimg ianegar isstnfacke leirgai dedregs that
are adsorbed by resin. Particularly, the liquid
cymtigieremagin teslyi mnehttihen pars seimball.e Foen ptbdupdny
pharmaceuti cal products each containing a drug such
megdbey dist fegmpdefinerc gntdiohi-dgngrl Gy, pelyethylene having a
protei n-contai ning drug, a hyal uronic acid-containing
meditygpg @oivitt @i A20omcaildicng, dnayt kondace is performed

el ement -containing drug, or a radica
EhEoRgEn §8E- EOAMRIEg PEPGGIUTR -t he PPYuI HEBoRE ai Per .
More specifically, the liquid container is preferably
Prfél?@ﬂeéeéz(bﬁfif@oéoreﬁﬁwéyé& f6FopAsdaainghgnsbepted once
bag pharnmaceutical product contalnlng adrip
OT| REYSIFEA. CEBESPRAEdEEPNgOsER°C phraF nele@dlt | Talto prlolifet &,
the liquid container is generally subjected to a
SeCrBffal Of r E5EAERE oA % p?@%%@gep§P€HﬁF is cooled at 5 to
sterilization. In the I|qU|d contai ner of the present
307hvERt i bt nd Sefeking (Hhed theePoridResioer g formed from
dhesi on of an .inner surface of the_container) occurs

POIVPEPPY hBNEhERTANY fr BatheR? BPIRFgh2Pr BSshfe Gt difint
{ | { he _t | t t [
0B aT o hEa At T BOE-Tof P10 HbuF &C egﬂgfé%?ﬁﬁ é?%gQEVEe'SA-port
t L t 105
mePhE2 S hie bEhr ?9?%%3%$egiﬁ E50, Ererant yoCRPGAC ahd then

ggeasure stean1ster %zatlon at 110C for, 40 mnutes is
hedted once or severa Imes 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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performed. [0036] Wen the liquid container of the

present invention is enployed for producing a
pharmaceuti cal product of a nitroglycerinTonjoeotEqgmr) 111808
liquid, a raw drug (nitroglycerin) for producing
pharmaceuti cal products generally enployed in the art
may be used. An exanple of the raw drug is powdered
enyliogveg yoer broBuglingose soEGr bpooheirngceutiitrdgbyoduich
injection liquid, the raw nitroglycerin is processed
Cayedughg a eusormfysienhodFospereduchhy ysuche
powdered nitroglycerin-D-glucose is dissolved in
PhgirggiclenEd caat e oBgct si njtaet LéauidgapdtePharmasopeseaally
of Japan), and if required, a tonicity agent such as
SUBJ§ICEEEsECoR §HGIrmLchr6pitaenana@rahprh-pEgararer ssaeh
as sodi um hydroxi de and hydrochloric acid are added,
Steg HAePEBYpr epar eha phav i cetrirarehrofueie Nt
. TOAOOQOSE(F) 111808  particular limtation is inposed on
INVRELAPEr 0§PyEELFK1NEoNEefit r al'PdR BFNERECBhaF nBeBacieRl of an

. product of the gresent invention, and the
lHESHCEHFﬁaFﬁoﬁfi hEr ePBEABIGTD. 06FUFS Bfterwihs, theFeal
referably 0.005 to 0.05 wv% Exanples [0037] The
trgﬁégsﬂF P%v@hﬂbéﬁrﬁFPPrﬁeiFeﬁ@ HESEH L bR L AR det R T HPPLY
mag of Exanpl es and Conparative Exangl§s, whi ch shoul d
thRothepBaéohsertBEN s 1P REEFAGNEReat noR I i tHemswgs, and

. [ 0038 Exanpl es and Conparative, Exanples Miltil ayer
hl%@‘BFLﬁﬁPﬁerg9%?§)SF?FH%%%%%%%% tgcperformed 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

26



R LIRS N gt

including a base layer, a barrier layer, and a sea
| ayer, formed of materials shown in Table 1, were
produced through co-extrusion and dry | amrpabiboBEi(R) 111808
conbi nation. Port nenbers were produced from
materials shown in Table 1 through injection nolding.
Li quid contai ners (capacity: 100 nL) were produced
pafrtgmutlise flilmtsanphed shavippgethoee tbe miteobayersinand
port nenbers. [0039] The following resins a to 1 and
canaegtvia tene oénphey pliarfracepitadadi pgothetf pEntbanpkesent
~a: A 80:20 mxture of a linear |owdensity
1nyemferthy| end thaekprhnagnpopintonl126Cprefbrebey, OpPodutpsO.1
of Prine Polyneré and a linear |owdensity
w/§3ly 8okg prefenabiing-pebnte 2088) w/¢Har nol ex, product
of Japan Pol yet hyl ene Corporation) b: A 85:15 m xture
EXgfirgegi near | owdensity pol yet hyl ene 27
TOAQOOS5E(F) 111808 (nelting point: 120C) (Moretec,
[088dduct of Prinme Polymer) and a linear |owdensity
poI ethylene neltln poi nt: 105C) (Harnol ex, product
QﬁaﬁrP§?9 tﬁ?V@ﬁ leﬁrﬁéﬁétﬂéﬁy be fpfreaibed in detail
Iom#denS|ty yethyl ene (nmelting point: 1200
by( By SFh@ﬁ@mpb%d% BPMTBEBR1Er BORAPL®R) WRIERnghpuld not
Iom#den3|ty ol yethylene (nelting point: 120C)
be(ﬁBPEFEEe p?gdh%TlB¥n@rFH% PBYSRet 9 et REFgGHR densi t y
Ogg et hyl ene (nelting point: 135C) (product of Japan
iethylene Cor poration) f: Al um na-vapor-deposited
roduct of an Printing Co., Ltd.)

Examp%egoa%%C%¢Q Uretore Eﬁ?@ﬂfgﬁn5|ty pol yet hyl ene

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. Liquid 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, products 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

27



o EREEINT N BRSNS N

(rmelting point: 136C) (N polon Hard, product of Tosoh
Corporation) and a |inear |owdensity polyethyl ene
(rmelting point: 120C) (Moretec, product of TeromsE (F)111808
Pol ymer) h: Linear |owdensity polyethylene (nelting
point: 111C) (Unerit, product of Ube-Maruzen

pol yet hyl ene) is Linear |owdensity polyethyl ene
(et i qioitnt :120F08CYMbHat rol, epropnoduct dfidaphnlymer)

Pol yet hyl ene Corporation) j: Polypropyl ene-based
argl astlomsay nelw-ideg gdiyntoo 11850)y 1 efnéel (as,l tpngdpotingf:  105°C)

M t subi shi Chem cal Co., Ltd.) k: Adhesive resin

lex praeic tofoftMJepali Sieilyetherticedl Cosprorbtdon)1:

Pol ypropyl ene (nelting point: 160C) (Novatec, product

of JFapdn A1y et ems 16ot perlatatdw)l greo4oje 1 tiing point:

Pol ycycl ool efin (glass transition tenperature: 136QC)
12@§C¥CW@©QSEFF?Q§18980d@2@0ﬁéxT690R,Cprpdn@ti@m)Nippon
Zeon  Co., Ltd.) Il: Palycycloolefin (glass transition
t enper AT LPBBERTELE00RO peddydenst (NeppéRIzegant :

Ltd.) Il1l: Polycycloolefin (glass transition

Co.
1208hbef¥ptieeec, 1850 U¢Apel APLBE1BORYTSEbduct of M t sui
Chemi cals Inc.) |V: Polycycloolefin (glass transition
t emer &G AeIEECY PRAYRGAYIEPER (MAsdnst PELNN:ppeR°C)
( Zean Eb., Ltd.é V:lPoI%cgcloolefin %g[ass transition
pfgﬁﬁg aPdr 82PF8cF Oy 258K 6581 ?56RPRF8AGLEE) of Ni ppon
Zeon Cq.., Ltd.) VI: é 8:2.mxture aof _a polycycl qol efi
(ol s SRS VPBR T rparat oo FTagei i Aier RpeaoseTo?
TOErgguggiog.nwlﬁsui gnLcals Inc.) and a |inear
8w denst* § 80 §eth n
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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(Evol ue, product of Prinme Polynmer) [0041] 29 0 O 00

H HLn O O O O O H ol Il 21 , 11" HMTr-1

I 21 21 Lr) O11 1 Ed roO1I I I 1 i-ddnolonsexrF)i11808
I rrbrrr111 M-a NIl ,1j]1LO1U1DO

a) i.11 .--1'1 1 NI O1LI) ucbo0o) EI r-i I I I
0OoOI 1 -~

(Zeonex 690£, product of Nippon Zeon Co., Ltd.)

IT: 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 iinear low-density polyethylene
(Evolue, product of Prime Polymer)

[0041]
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12211 NNINTV) ul VI NI VVM CLNC

,NQ la) da) ,a) Cla) C.Ne in -CLI Lt ~1~F 1~

1~ 111111 HLL a) a) a) a) T a) Hraabobsk (Fd111808
LTCV,aa v) a d(aa HN.DtTO!0 .v L (T6 (V

Q(V QLO (5 m TOAOOO5S5E(F) 111808 [00421 Test

Exanple 1: Storage test In each of the liquid

[afdhRlai ner produced in the Exanples and Conparative
Exanpl es, 0.0506 nitroglycerin injection liquid (100
TeAl) Exasrdacked StPregeoteaitner was subjected to
hi gh- pressure steam sterilization at 110C and 0.106
MPa Froreagd wifn(thes 1 iAfutier congpiiniezapiroducelle in the
appearance of the contai ner was observed to eval uate
Exgapdiesentd 6Pmppirekiing. EXRepestt eP . 0a%snotagelyesrinas
. performed at 40C. The nitroglycerin concentration of
1ng &€t 1ophad Atd ut(L@8l mpy a6t Prascdet eFg neen bHEneD s

and three

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 liquid 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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nonths after the start of the storage test, through
hi gh- performance |iquid chromatography (HPLC). The
ratio of the nmeasured concentration to theaorwiobisal(F)111808
concentration was enployed as a percent maintenance
of nitroglycerin. Table 2 shows the results. [00431
Test Exanple 2: Falling test The inpact resistance of
Thefe 15h§uiCPREGHTSIth@RSoP lelsed pesentl rionv @Aetenhagdng no
eval uated through a falling test. Simlar to Test
e €01 ek sdPllg angs rpacke & s eefc angf puRBed| bjuhgnd. The
contai ners _of the Exanples and Conparative Exanpl es,
PrEf¢ e Comratiéfewas rsabileel e@t 61 gRnpréssyr andt dgakage
sterilization. The treated. contai ner was stored at 5C
Wersr ChESRRGuUr sINTPRFRAF¥RFD L hel EOnFaNPRINGES W TvRRSted.
a%; fall from a height of 1.80 mto the ground.
TapaR PnGSoWsr éPFepgstiédStor ten tines, and the
[O$gﬁgarance of the contai ner was observed. 31
OO5E(F) 111808 Then, the contai ner was placed on

?ﬂ i£on2glate having no foreign objects on a surface
@PLof2hnd pushed by hand. The presence of breakage

(cracking) of the contalnegapfll €akage WeEgs 5156 amples
In each Exanpl e, 1Oﬁj*unragngﬁ%—mere7festeqr——%§§&§%%~———z——
544' |Iabfe 2' E ]

- xafples

ConpaYP9S S Exanples 1 2 37 1 2 3 4 Storage test

St i cki $ligking no no _nonro nmono mo no no no no no

Effective Month1 — 99.6 99.0 99.9 9 10 99
component on : . 9 993 930 90.0 91.0 99.3
mam(t;:)ance Month3  98.0 98.6 99.9 98.1 i A

Falling test
(breakage/leakage) no no no  no no no no yes

[0045]

As shown in Table 2, liguid 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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Effective Month 1 99.6 99.0 99.9 99.3 93.0 90.0 91.0
99.3 conponent nai ntenance Month 3 98.0 98,6 99.9
98.1 %) Falling test no no N0 NO N0 NO NTOEYOSE (F) 111808
(breakage/ | eakage) [0045] As shown in Table 2, liquid
containers falling within the scope of the present
i nvention exhibited no substantial change in
(Gt bicer iBxaoumiteerdt) &bthebidteot dgergat d40Cekoes tihr ee
nonths. In contrast, a container including a barrier
nﬂﬁﬁﬂglﬁdﬂnﬁniqﬂhUEqmﬂaﬁﬁﬁﬁ ctloefige basdd°cesdbn tawingnah;
glass transition tenperature of 105C (Conparative
SHseafpice 1y, &% cdittai REA iOffcl wdiskgca ibarlyi-er | ayer
formed of a polycyclool efin-based resin having a
[Ogr)l4§§s transition tenperature of 75C (Conparative
g&!e 2) and a container including a barrier
|ay rﬁbﬁﬁ%dj¥ﬁ Hqgsl gomitatimeg soffad 1ing within the scope
ycycl ool efi n-based resin havin | ass transition
Oft éﬁﬁepgteﬁieéltofmm@@l@ﬁdeghllbﬁé&fi %éwagéagi py leakage after
Iyeth%lene 32 TOAOOO5E(F) 111808 (Conparative
théxéﬁﬁﬂé 9) teghi biltdcraige aééFe5§§slﬂﬁuﬁﬂtP@§F9é@?rﬁ of

thcontent afte%_stora e at 40C for one nonth
§pé8VFPEéPPy,aY6 begY, faHadosy Pa¥febiplerysipbanee to
im g g % i UId containers falling within the scope
BFC h gsénf mv%rht?% %?bﬂt%oc%%aalkaa@ev%rmfaé%&]@
est, | ndlcatln that th |d
whggﬁgglﬁepggowas pgoéuced from g Tayer %ormeg
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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the invention have been found to have high resistance

to inpact by falling. In contrast, in Conparative

Exanpl e 4, wherein a bag was produced fromcaosealE (F)111808
| ayer fornmed of a polycycl ool efin-based resin having

a glass transition tenperature of 136C and a port

nmenber forned of a polycycl ool efi n-based resin having
dTgbass3dransition tenperature of 136C, |eakage

throogh—the—port—menber—as otf+rrred Ehe—
falling test, mthew%%sgaﬂ$§@4m¥—stZzﬁﬁzﬁ%mith
was attained [0047]1 Tes? ExaPple @ The pProcedure of

Test SExagegkels 1 and 2 was repeated, except that 20%
al bumsticking ection ligui d pas uged ap a drgg, mnd a
TBelfwd (reatment at_o0C for 10 nours was performned
tompdpast of MPEh-lor e8Bidr e Bt eai -4t e98.1i zadhdn. 978bl e 3
WS,k he Tresul 17 - Human ~pl-asme-der r ved -al-bumi-r -was
paﬁ&=§ I'n tMenthdont 87.Aer 905 EX&A%pl ®7.2, and al bumi n

[ Tabl e 3] Exanpl es Cbnp. Exs. 1259 2 3 Storage
test Sticking no no no no no no Effective Month 1
(09891 98 98.4 98.1 94.0 93.0 conponent

As shown in Table 3, similar to the case of
nitroglycerin, 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%, respectively.

[0050]

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 ligquid containers of the invention have been found
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mai nt enance Month 3 97.0 97.5 97.9 97.2 - - (9
Falling test (breakage/l eakage) no no no no no no
[0049] As shown in Table 3, simlar to theToaseoek (F)111808
nitroglycerin, liquid containers falling within the
scope of the present invention exhibited no
substantial change in albumn content after storage
toythasschigh tRedstaprenso Lmpagsnbivadellangont ai ner
including a barrier layer fornmed of a
[99&1Ycycl ool ef i n-based resin having a glass transition
terrperature of 75C (Conparative Exanple 2) and a
TesbnExeRer e fncluding a barrier layer forned of a reS|n
m xture of a poly%ycloolefln based resin having
gla§§m1E%ﬁ§F@P6ﬁ e fsetateP@Pdf s145en8nd HaﬁlﬁQQEated
ow de Slt pol ethylene (Conpar ative Exanple 3)
exgﬁﬁFnge& |§?ge aacweéseeapﬁe§|BenﬁnVl56mﬂenP3aFPeFalnlng
hetorage at 40C fgr one nth ge0|f|callﬁ, 6% and_ ,
PhagmaCERhaERlvBI § uFé@sé RAHE-BFSERBIE| ghegm sterilization
containers falling wwthin the scope of the present
Wa?n@@ﬁfPSHegxﬁFb?Pgoc bRedkAgk? M@ dige Ve U kg s er Table 4
Shthe ergal Eﬁeatnent at 60C for 10 hours, indicating
PWEt Fe"FPYard-containers of the invention have been
[OBQEEd 34 TOAOOO5E(F) 111808 to have high resistance to
npact by falling. [0051] Test Exanple 4 The
Rﬁﬁ%ﬁgqlf of Test Exanples 1 and 2 was repeated,

Examples Comp. Exs.
1 2 7 1 2 3

Storage test
Sticking no no no no no no

Effective
component MMt 870 971 971 903 900 890
ma'”(tson)a”ce 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, ligquid 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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except that the drug was changed to a vitamn
D3-contai ning pharmaceutical product, and
hi gh-pressure steam sterilization was perfronmedsat(r)111808
105C and 0.106 MPa for 30 mi nutes. Table 4 shows the
results. [0052] [Table 4] Exanples Conp. Exs. 1 2 7 1
2 3 Storage test Sticking no no no no no no
t efffeecttive MENt15°C 9Z0fp87atifL. ExMpBe9P) 0 £9310a container
COMpPONeNnt -----------oom oo
ingdiustievgarc davbriel 329€r5 fO8m3d9PL2a- resin( maxtEakl priga
t est Sbreakage/leakage) no no no no no no |[0053] As
podiysws Lioe Ledline basedi melsan heviihg eagéssef transition
nitroglycerin and al bumn, liquid containers falling
temipehiat urehe fsd6peC odnd he pimsant lowvéens Dy exdil petledl ene
no substantial change in vitamn D3 content after
(Coppragéiye Foempde Bhr ezhikphielslaraeceacraseesain vitamin
contai ner including a barrier layer fornmed of a
D3p§p§71@?@ltoélféf3"lfnsbagée‘er esi AOhavioy englresstht rapsdiformlly,
enperature of 105C (Conparative Exanple 1) , a
6. gomtalmeﬁnﬂnéfudFﬁQPQCEéV?ﬂﬁr | ayer fornmed of a
pal ycycl ool efi n-based resin having a glass transition
(0554 ¥OA0005E( F) 111808

None of the liquid containers falling within the scope
of the present invention exhibited breakage 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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tenperature of 75C (Conparative Exanple 2) , and a
container including a barrier |ayer forned of a resin

m xture of a polycycl ool efin-based resin hlrariongsa& (F)111808
glass transition tenperature of 145C and a |i near

| ow-density polyethylene (Conparative Exanple 3)

exhibited | arge decreases in vitamn D3 content after
i?ébé@e%t 40C for one month; specifically, 6.706,

76, and 90% Tespectivel FOO054T—MNone t-he—t+t+cui d
contalnersfalllﬁg FRATRES e—-af—clé@&ﬁ-sesem
invention exhibited h?@akaée or8leakao% wheh the
cont eworingatestvi t ami n D3, i ndi cat | ng that the | qui d
cont ai skmgof the inwenti g hawp been ngounqoto nave
NI EffectifeEST St ance 1o | npact by falting. [ 0055 Test

Exspohentd Thopindcedife of8-Tes?8 Exanpides B8#hd 8-Aas
mbf %gﬁ é&gﬁ'ﬁ% T‘n@}'th& grugfgvas- thanged to “a--

Tabl e 5 shows the resul ts. [0056] 36 TOAOOOSE( F) 111808
[ Tabl e 5] Exanples Conp. Exs. 1 2 8 2 3 5 Storing

[ovesf Sticking no no no no no yes Effective Month 1
98.0 98.1 98.1 893 88.9 88.7

As shown in Table 5, similar to the cases of
nitroglycerin and albumin, liquid containers falling within
the scope of the present invention exhibited no substantial
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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conmponent mai ntenance (% Mnth 3 97.5 97.3 97.3 - - -
Falling test (breakage/l eakage) no no no no no no
[0057] As shown in Table 5, simlar to the Toa9e956(F) 111808
nitroglycerin and al bumn, liquid containers falling
within the scope of the present invention exhibited
no substantial change in edaravone (radica
PEAA\RSHger9- content after storage at 40C for three
nonths. In contrast, a container including a barrier
[Q%Fdr forned of a pol ycycl ool efi n-based resin having
a glass transition tenperature of 75C (Conparative
Exanfi®e Bt dhte & icBHchiGrer gimansdifeg la isamditéyin &jper scope
formed of a resin mxture of a polycycl ool efi n-based
ofy &die DFSFSRY dNVEREdeTy eaRdPiited PErpErgeuPrE drakage when
and a linear |ow density palyethylene %Cbnparatiye
Ehe, SANEETS) YidkhCHPE ey ORgr gd NddEaréages Rk 85 avaHed
content after stqrage at 40C for one nonth; ,
CogfEd A Cally FNE1 9FYRB TIPSR VP SF68: T8, tPnhaKe high
li,qui d contai,ner of  Co rati ve Exanple 5, having a
reﬁ&%ganﬁeFoaﬁ&pﬁcgegV Eggéﬁngorned of pol yet hyl ene
having a nelting point of 120C or |ower tenperature,
sticking occurred in portions inside thereof. The
outside of the container was very sticky after
sterilization, and one container was stuck to another
cont ai ner, which was 37 TOAOOOS5E(F) 111808
probl ematic. [0058] None of the liquid containers
falling within the scope
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of the present invention exhibited breakage or | eakage

when the content was edaravone, indicating that the

liquid containers of the invention have b&eaofomeEdF)a11808
have high resistance to inpact by falling. 38

TOAOOOS5E(F) 111808 d ainms [1] A liquid container

formed of a multilayer filmand/or nultilayer sheet,
characterized in that the f®tnFayer film and/or

I'tilayer sheet has a barrier |ayer_conprising,
]gueaoﬁﬂﬂﬁﬁ@ EBRPBHBRE, farﬁéﬂy@§cﬁo@PéF%%ab@§e31¥@s@hd/or

4ﬁ£ﬁ %_ ass transition tenperature higher ﬁ 5C or
m ran @5F@Fézgé-wwiéﬁaﬁhéh@oﬁpéﬁﬁ pyeg film
ect SPHP thernal treatment or gh- pressure steam
.m Crafdests 838 al§96F186nﬁﬁW§Fnﬁom§§l§1ngf as a
redonln nt congﬁnent a §pth yl ene- based resin or
%9%%¢8P pyPERE b4%ed r8§ 5&80@ﬁélﬁaPPﬁ@é regyer having a
[ provi ded adj acent to the seal layer. [2] The

91@?&3%&aBSﬁF&PHeFeQEESFEPﬁﬁ P695?§|HV15 GHe¥ endre highan the
SR SR R P
tr% tﬂ' 905 ere%hT??ﬁs S5k sERgos esaii%%iéﬂ% %§d°5a%g‘a1
gy g %éo&pl:‘i'n PP, DRt H e cne-
PP NS U AN (Bl o 6o

laﬁu?t| tgr §ldgﬁ6585gcé3?hgylEh%aggglfiln1and/or

eet & slFface of The barrier

2] aygle O_Lpﬂﬁﬁd et N8 S8l col ’tchjl Pass, | AY&Merein the
predom nantly conprising Iinear
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 polyethylene-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.
(4] The liquid container according to any one of claims 1 to
3, wherein the multilayer film and/or multilayer sheet has,
on the surface of the barrier layer opposite to the seal
layer, a base layer predominantly comprising linear low-
density polyethylene having a melting point of 110 to 130°C
and/or high-density polyethylene having a melting point of
120 to 145°C.

(5] The liquid container according to any one of claims 1 to
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density pol yethyl ene having a nelting point of 110 to

130C and/or high-density polyethyl ene having a
melting point of 120 to 145C. [5] The |i qUiCk0005E(F) 111808
cont ai ner according to any one of clains 1 to 39
TCﬁDOOSE(F)lllSOS 4, which has a port nenber forned
a pol.yet hyl ene based resin or a
4 %ﬁbﬁ&yﬁseﬁem&stea‘%rn tqgedred 1B gelyetbitsngepased

accordlng t an one of claims 1 to 5, wherein the

repgﬁryé&fclao@ PBAEFS&GSFI £S5dPr-esented by formul a
ein RL and R2, which are identica

[4} ng ﬁ?ﬂ%?gnFO?F%ﬁPeEaQHCBFﬂéPg BACHY epreseht chains 1 to
to C20 .or gani ¢ and R2 may be linked to
5t SHRIE A %3 ! [p?? %gllgo &lf&nc39ﬁ1S§dné”FSéE‘céF'dFﬁ§rFSented by

clal q wherein the barrier layer is forned solely
poﬂyCycIooIefln based resin. [8] The liquid
ontalner according to any one of clainms 1 to 7,

Mbj ected to a thermal treatnent at 60C or
|gh prgssure steamsterilization at 105C or
5 maceuti cal product for injection

pharnaceutlcal product conprising the
iquid co t ai ner according to any one of claim1l to

whére&hl kEdarpé/ § Sthtli h? Igmr%f 1%e% tlh%to %%n b%fadf%]%tc.?.%érom

a resin and/ can ernea e a resin

ea@HaBGEggytéQ@h pggggggn@CQO&Q'QQ EQOC£§§Q£?C group, and R?

and R® may be linked to form a ring.

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

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

[9] A pharmaceutical product for injection liquid, the
pharmaceutical product comprising the liquid container
according to any one of claim 1 to 8, filled by a solution of
a drug that can be adsorbed by a resin and/or that can
permeate a resin.

[10] The pharmaceutical product according to claim 9,
wherein the drug which can be adsorbed by a resin and/or
which can permeate a resin is a nitroglycerin-containing drug.

[11] The pharmaceutical product according to claim 9,
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wherein the drug which can be adsorbed by a resin
and/ or which can perneate a resin is a
ni troglycerin-containing drug. [11] The TOAOOO5E(F)111808
phar maceuti cal product according to claim9, 40
TOAOOOS5E(F) 111808 wherein the drug which can be
adsorbed by a resin _and/or whjch_ can perneate a resin
WHEF S Thriotei H- b HIGh (g dAsy 2EOIRPA Yo gesin and/or
aci.d-contai ning drug, a vitam n-containing drug, a
IS €33t é??é?ﬂe-ag:@ntaa?fﬁsﬁﬁl drug P&Pt&%dﬁoé]glal@é@@eﬁéé& a
cantai ni ng drug. [12] The pharmaceuti cal product .
Oy by A0 TS EE Do i 2 N TP RTSanrardi fgus . 2
drug i-s _a dru ont ai ni human pl asnma-deri ved
tQﬂqﬁn%%%m%ﬁ%ﬁﬁ%ﬁ%aﬁpﬁﬁﬁb Yhr GGgR & 29r-ECanBICRAENERY "

t%phnL ue,. or a hornone. 41
containing 'drug.

[12] The pharmaceutical product according to claim 11,
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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