s1- trrrerererrerererrrrererrerererrrrererrr e *159159* SPECI Fl CATI ON
Terrerrerrerreerr reerrerrrrrerrerrrerrrr o *c0000z* MULTI - CHAMBER CONTAI NER
TECHNI CAL FI ELD The present invention relates to a multi-chanber

container, and nore particularly to a nmulti-chanber container =y a
resin filmor sheet fornmed into a bag shape by heat-sealing Jmﬂmm,ﬂﬁ@mm
partition portion formed therein. BACKGROUND ART Conventional ly,

have been proposed many packagi ncéL containers for filling and pacf(é?éfighg

various products therein. As onefSfIFHESEIPNckagi ng cont ai ner
been proposed multi-chanber containers conprising a resin fil jﬂmﬂ{l"@mgfﬁmﬂ}m’ﬁ
formed into a bag shape by heat-sealing and having a partition po[‘?o{?oP?d
formed therein in which resip fil] e tituting the part n
portion formed by heat-seal im;l]gmlédr er&ﬁ%dgé%?agbgrrﬁgggnﬁeach ot her (for exanple,
Uility Model Application Laid-Open (JIKKAI) Nos. 56-53062, 57-105272 and
3- 66845). Such multi-chanber containers have been used for filling and

packagi ngp iToWs, RHadlcts conprising two or nore conponents which are
er

m xed toge I mmedl atel y before use thereof, for exanple, foods and

bever ages suchyas phekeht £R088t oM HBat £LHSHEd Gfal tGheMag@lerpr oducts such
as adhesi ves, sundries such as di sposable body warners, etc. In particular,

in the fiemtadhedt,ugsd AopkUpaltiyuldrf Wh a multi-chamber container

comprising a resin film or sheet formed into a bag shape by

heat-sealing and having a partition portion formed therein.

BACKGROUND ART

Conventionally, there have been proposed many packaging
containers for filling and packaging various products therein.
As one of these packaging containers, there have been proposed
multi-chamber containers comprising a resin film or sheet
formed into a bag shape by heat-sealing and having a partition
portion formed therein in which resin film or sheets
constituting the partition portion formed by heat-sealing are
peelable from each other (for example, Utility Model
Application Laid-Open (JIKKAI) Nos. 56-53062, 57-105272 and 3-
66845) . Such multi-chamber containers have been used for
filling and packaging various products comprising two or more
components which are mixed together immediately before use
thereof, for example, foods and beverages such as retort foods,
drugs, cosmetics, chemical products such as adhesives,
sundries such as disposable body warmers, etc.

In particular, in the field of drugs, a plurality of drug

components is usually administrated together in a mixed state



conponents is usually admnistrated together in a mxed state -2- into
living organisns. In this case, the above-nentioned multi-chanber
cont ai ners have been extensively used in order to conduct the m xing
procedure under a sterile condition, i.e., in a so-called closed system
or facilitate the m xing procedure, Lfor exanpl e, Japanese Patent
Publ i cati on (KOKOKU) No. 6-26563, and Japanese Pat ent Application

Lai d- Open (KOKAI) Nos. 63-309263, 1-240469, 2-4671, 2-57584, 2-241457,

0- 255418 ints. 34yeng, organisuns . 5 IggFEHs gaEg1sihe Bb?zaf@%n%hfarl%oo 70331) .
In the case qf the_above-nentioned nulti-chanber ntalngrs, Eerl her al

port i ons ™ HéreGRARREE hC AR B> HoFHT) ?%ﬁeﬁ?eQMqﬁF%%?¥¥ ¥i §8°BathoSpHeFic air)
are reqU|red t Ve, a suff|C|ent(gea§1§%ﬁa str and Ertger it is
i npor t ant* ﬁ@gufﬁ BEr PR PorTEH protvided SUdsNt S hers is
subst ant i;al ' y hiheg Lhomhpeehi oo, %c{i Oér}%é’%‘?” orre%a’&lfl'ﬂc%!ieo"thﬁsﬂ‘iﬁgﬁg

COﬂStItUtI ng the sane upon produc transportation thereo and

exhi bi t §gal (BbECORRL1E, SFGAh ML Bt tﬂ&%thtcagleﬁwﬁokbkms or

sheets a rea peel ed off from each other by hands or SU|tab e

equi prrentl\ﬁ; tspQ@s'eae tAbXrASdneddes L€, add1 iichtalos0 LhABCbhaAt (kokae) ect an
adequat e material for the heat-seal ed portions of the nulti-chanber

cont ai nemljogAt 63896063, as-Lhe4 6%t ex4 44l of2 9vsgagab—9aasd, popthons, there
have been used pol yet hyl ene/ pol ypropyl ene conpositions,

pol yet hyldenrdlendssbi-ake83 pob yes hy2 enge- 1 XAEMENS is-2@194 00r ahtle 200Re70BBWRYVEr
when the above conventional materials are used,

In the case of the above-mentioned multi-chamber
containers, peripheral portions thereof which are communicated
with an outside (atmospheric air) are required to have a
sufficient heat-seal strength, and further it is important
that the partition portion provided within the containers is
substantially free from peeling-off between resin films or
sheets constituting the same upon production and
transportation thereof, and exhibit a heat-seal strength to
such an extent that the resin films or sheets are readily
peeled off from each other by hands or suitable equipments
upon use (mixing).

Therefore, it is also important to select an adequate
material for the heat-sealed portions of the multi-chamber
container. At present, as the materials of the heat-sealed
portions, there have been used polyethylene/polypropylene
compositions, polyethylene/crosslinked polyethylene
compositions or the like.

However, when the above conventional materials are used,

it may be difficult to provide a sufficient difference in

heat~-seal strength between the partition portion and



It may be difficult to provide a sufficient difference in heat-seal
strength between the partition portion and -3- peripheral portions of the
container owng to the narrow range of suitable heat-sealing conditions.
For this reason, when the heat-seal strength of the container is
appropriately controlled in view of the peelability between the resin
filme or sheets of the partition portion, the heat-seal strength of the
peri pheral portions tends to be lowered., On the contrary, when the

heat - sealPSILPERIER BPTERERE oft aF HRrCIR 3 NG 4B dI O HEBWPsF T PHe TRBLE- sea

t th t h i ph | ti I .h biljty bet t.h [
Fil e or nattieBie; RESpareh i ih SHit T ondent bhbE Hererkor e, For

Tapanese B SE SR CaFTHOLAI O CHoh CTRACHY Nos e tRREE%Y. 520700 and
2000- 7033&]051t%‘312id1f LErEREE o ”tl@égééé%%ilsittr et %%”r%?‘r%npﬂﬂn&i on
portion and ~“péripheral “portions the container is as snal [ as nerely

about 2 kgf Idprm oAl 8Re bArt PEi&RSE0R 1 e Ry QRah @%&%ﬁ%@hsofsi nce.
t he heat-sealing tenperature range capable of formng the peelable

partiti onROHdraBhesalepetal bis aerids rawis 1Ner@d. | oMethet bofi€rary ses
such a problemthat a slight change of the heat-sealing tenperature tends

t 0 cause wid efiie tblkangeeald steahgsleadbf sthengirtaibker disoiacrepeadf onnmati on
of the wpartition portion, it may becone very difficult to control the
t enper at uriewofofa theaheaeabeal sotengstedf hedre fimriphesallt ppgtinmshi ghe
occurrence rate of defective products. This is because
peelability between the resin films or sheets of the partition
portion tends to be deteriorated.

For example, in the case of the multi-chamber containers
proposed in the above Japanese Patent Application Laid-Open
(KOKAI) Nos. 8-131515, 8-229100 and 2000-70331, the difference
in heat-seal strength between the partition portion and
peripheral portions of the container is as small as merely
about 2 kgf/15 mm.

Also, in the case of the conventional materials, since.
the heat-sealing temperature range capable of forming the
peelable partition portion is generally as narrow as 10°C or
lower, there arises such a problem that a slight change of the
heat-sealing temperature tends to cause extreme change in
heat-seal strength. Therefore, upon formation of the
partition portion, it may become very difficult to control the
temperature of a heat-sealing mold used therefor, resulting in
high occurrence rate of defective products. This is because
the mass production of the multi-chamber containers is
inhibited.

Further, in the case of multi-chamber containers used for



the mass production of the nmulti-chanber containers is inhibited. Further,
in the case of multi-chanber containers used for -4- nmedical purposes, it
is necessary not only to solve the above problens concerning the heat-seal
strength between the partition portion and peripheral portions of the
container, but also to satisfy the requirenments including safety,
flexibility, transparency, heat resistance (heat and pressure resistance
upon sterilization) or the, |ike. For exanple, t

pol yet hyFEReFAdI FRFBRTFRne! CohhIAFIGTIRT thaine ;?ng’l &fs SSUYR 58S PRQVffi ci ent
transparency.and heat resistance. Iqﬂvi%y/ f th% agp e grogbens, an obj ect
of the ppggéﬁﬁmslﬁ9ﬁﬁ?¥%ﬁp$s€§?) Vi aa%%ﬂqﬁg-gh ﬁ%gﬁ Eont'Si ner

. Cresin fil ' ny b ' ] i
and havi RE7Ei5APE Pkt Torend BaH i medrachanht RiebeaRta 108, CPal 1 10

Showi ng. gl aLgeodLEf SLEncey | hoGAlapeAlnena udiBb BEReLDE partiti on

portion and peri phera i ons cont ai ner as conpare

conventi @nakiBAes ry! eadhh¥oa FONY OlHdAI A8 drapRer ahdhe ghaappeataseal i ng
nmol d upon Tformation of the partition portion, and further exhibiting

excel | entregakebicel ipxhbstétyl i td@nsparanaheand kieat Fof eskShENEe 9@ as to
be usable in nedical applications. BRI EF DESCRI PTION OF THE DRAWNG Fig. 1

i s an expoaneathiyepkapo WerosHiamd ¢ dib@Xdaipne dhveapiubilemehaaberas
cont ai ner according to the present invention in which reference nuneral 1

repr esentinsafiddyent aram$paremdrardet @it aiasdistbocenedi cal use; 2a, 2b:
filling ports for
In view of the above problems, an object of the present

invention is to provide a multi-chamber container comprising a
resin film or sheet formed into a bag shape by heat-sealing
and having a partition portion provided therein which is
capable of showing a large difference in heat-seal strength
between the partition portion and pefipheral portions of the
container as compared to conventional ones, readily
controlling the temperature of a heat-sealing mold upon
formation of the partition portion, and further exhibiting

excellent safety, flexibility, transparency and heat

resistance so as to be usable in medical applications.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 is an explanatory plan view showing an example of
a multi-chamber container according to the present invention
in which reference numeral 1 represents a body of a multi-
chamber container for medical use; 2a, 2b: filling ports for
liguid drug; 3a, 3b, 3c: strong sealed portions; 4: weak
sealed portion; 5: filling and discharging port for liquid

drug; 6: mixing and pouring port; 7: ship-shaped port member;



Jiquid drug; 3a, 3b, 3c: strong seal ed portions; 4: weak sealed portion;
5. filling and discharging port for liquid drug; 6: mxing and pouring
port; 7: ship-shaped port nmenber; -5- and A, B: accommobdati on chanbers.

DI SCLOSURE OF THE I NVENTION As a result of the present inventors' earnest
studies for solving the above probleng,_ it has been found that when a
specific propyl ene-based resin conposition is used as a material for a
heat - seal ed portion of the nmulti-chanber container, the above object can
be readl@Fda@coﬁplP§ﬁ@HmO#ﬂElo%r%Eﬁﬂﬁeﬁﬁnmwnion has been attained on the
basis of this finding. That is, according to a first aspect of the present
invention, there is provided a nulti-chanber container conprising a resin

filmor f i nt pe by heat-sealing and having a
partitioiﬁ%gﬁ@ﬁgégggﬁﬂgﬁgfg§§§&%iﬁgsaid nulti-chanber contai ner including a
Cont ai ni gt he® Por Pt G Sorbarar sy SRRRss, WRErRar HeaRt L for

pol ymer i zahi QR ARdet Qso%el L¥HNEMS OMPONRIY Y %ﬂw%@awwaensscond stage

pol ymeri zation such that the conponents (A) is contained in an amount of

10 to 60%daiRicdblopPlehBeba SOAPAEEIN ScdiPod it ieentiai redd Asal anount of 40
to 90% by weight, based on a total weight of the conponents (A) and (B):
ConponentmdtAriad EokyHEhe&DAPOABEN SO BIMIidTY tHeOpyllerie chhakeng an
isotactic index of not |ess than 90% as a main conponent; and

container, the above object can be readily accomplished. The

present invention has been attained on the basis of this
finding.

That is, according to a first aspect of the present
invention, there is provided a multi-chamber container
comprising a resin film or sheet formed into a bag shape by
heat-sealing and having a partition portion formed therein,
said multi-chamber container including a heat-sealed portion
comprising a propylene-based resin composition containing the
following component (A) obtained by a first-stage
polymerization and the following component (B) obtained by a
second-stage polymerization such that the components (A) is
contained in an amount of 10 to 60% by weight and the
components (B) is contained in an amount of 40 to 90% by
weight, based on a total weight of the components (A) and (B):

Component (A): a polymer component containing propylene
having an isotactic index of not less than 90% as a main
component; and

Component (B): a copolymer component comprising a

copolymer produced from propylene and an o-olefin other than



Component (B): a copol yner conponent conprising a copolymer produced from
propyl ene and an a-olefin other than -6- propyl ene having not nore than 8
carbon atons with the proviso that propylene and ethyl ene are contai ned
therein as essential conponents, and containing a roomtenperature

xyl ene-insol uble conponent in an anounpt of fromnore than 20% by wei ght to
70% by wei ght based on a total weight of whole polynmers as a sum of the
conmponents (A) and (B), and a roomtenperature xylene- soluble conponent in
an anpunPrepy ?691@9V%%96@@GH@0W@nEﬁﬂ QM§9§?QEna§°P§tyPtﬂeFBﬁtPBPV%ﬁ%Ie

pol yners as a sum of the ents (A and . B), .said.roomtenperat

xyl ene- s&@@&l@roEﬁﬁﬁBﬁeﬁ? h% thﬂﬁﬁGQRQQﬂi t e5FéP|ﬁSoFﬁggth%
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reqU|rene ts pr opyl'ene cont ent S mnt in the

range of 5 thteocgﬁﬁ‘bﬁ¥n{{‘§' geir Ri 5 akd i )B)R Ceem %“rd@ﬁn—%'&n@e?la%ﬁk@ Q/hepet han

propyl ene (hereinafter red to nerel y as ; unit: % by weight) and

a cont entscafubaer @@ﬂpbﬁaﬁerﬁﬁwﬁ@ aaydhee-o| e 1coormoraeat by(reighoaft er
referred to merely as "CXS") therein, satisfy the followng formula: CXS >
5at - 25based on a total weight of whole polymers as a sum of the

components (A) and (B), said room-temperature xylene-soluble

component having a content of the o-olefin other than

propylene of less than 20% by weight.

According to a second aspect of the present invention,
there is provided a multi-chamber container comprising a resin
film or sheet formed into a bag shape by heat-sealing and
having a partition portion formed therein, wherein a heat-
sealed portion thereof is comprising a propylene-based resin
composition satisfying the following requirements (i) to (iv):

(i) a propylene content thereof is within the range of 85

to 95% by weight;

(ii) a content of an o-olefin other than propylene

(hereinafter referred to merely as "at"; unit: % by weight)

and a content of a room-temperature xylene-soluble component
(hereinafter referred to merely as "CXS") therein, satisfy the

following formula:

CXs > 50t - 25

wherein ot is 5 to 15% by weight;



Wherein at is 5 to 15%by weight; -7- (iii) a nmelting point peak
tenperature thereof is not |less than 160C, and (iv) a tensile stress at a
yi el ding point thereof is not nore than 15 MPa. According to a third
aspect of the present invention, there is provided a multi-chanber

contai ner conprising a resin filmor _gheet fornmed into a bag shape by
heat - seal ing and having a partition portion forned therein, wherein a
heat - seal ed portion thereof is, co r|S|n%i rop | ene- ba ed resin

conposi tion séﬁF%?yPn@e§E%%93P9¥Rﬁu Aterie &reénteSpBPheen a

heat - seal_i n e TL) (O providing a heat- seal strength of 0.2
kgf/ 15 mhS& dtﬁ”ﬁ i?b gal N tenperature (T2) (C) providing a heat-seal

h of 2.0 kgi/ T1), | i
heat - Seal | st/GROUR BPIDYC SESIRAE B TEOTE Sheeslt iRvRFi on

mnll be desceriped 8 fgLail below The nultl-chanber cont ai ner according
to the present Tnvention nay have a configuration, for exanple, as shown

in Fig 1, tfz@eg?dmﬁ& Qéré'ﬂ'i'ilacilé/sﬂé&] ted drierRl@enthendht i oghanber
container shown in FIg. 1is a medical nulti-chanber container produced by

form ng aney RArpealifibdm bedye phirainsd Rondaiieat icompieEhag hntesanbag

shape by known net hods, and has the follow ng structure and functions.
That is, fdlgortracheetbedyméd)inso i Medlethaate apptiate seadingoahdons t her eof
with strong sealed portions (3a) and (3b) so as to leave filling ports
(2a) and heg2tindf er phrgiitflodrpgy t Bord formed therein, wherein a heat-
sealed portion thereof is comprising a propylene-based resin
composition satisfying such a requirement that a difference
between a heat-sealing temperature (Tl) (°C) providing a heat-
seal strength of 0.2 kgf/15 mm and a heat-sealing temperature
(T2) (°C) providing a heat-seal strength of 2.0 kgf/15 mm (T2
- T1) is not less than 20°C, and exhibiting a heat-seal
strength of not less than 3 kgf/15 mm.
The present invention will be described in detail below.
The multi-chamber container according to the present invention
may have a configuration, for example, as shown in Fig. 1,
though not particularly limited thereto. The multi-chamber
container shown in Fig. 1 is a medical multi-chamber container
produced by forming a cylindrical film body obtained by
inflation method into a bag shape by known methods, and has
the following structure and functions.
That 1s, a container body (1) is provided at opposite end
portions thereof with strong sealed portions (3a) and (3b) so
as to leave filling ports (2a) and (2b) for liquid drug, and

at a position slightly lower than the mid of the container

body (1) with a partition portion separating an interior of



at a position slightly lower than the md of the container body (1) with a
partition portion separating an interior of -8- the container into an upper
accommodat i on chanmber (A) and a |ower acconmmopdati on chanber (B). The
spartition portion includes a strong sealed portion (3c) extending inwardly
from a side wall of the container (i.g_ fromright and left sides as
viewed in Fig. 1) and a weak seal ed portion (4) fornmed inside the strong
bet ween t he ef ions (3c)

| ed ti 3 i.e., i gh .and i
e b S athet! 16t0 88 WEtE ArGoes Y CramReE 8) haBE. Shaped

t 7) t ich filll d di h Lng. pi d 1 Xi
Bd pouridits TpBrE OB dar bR oietrd. Miien e CRLESABRAEPERL ORnanber 5 (A)
and (B) 98 R8s g0 DY HaNIs, BLa SO I o POl iSing! SSALEAL M ron

consti tuting wea porti o e partrtion portion are

peel ed O%fé&%% gaﬁhﬁgtgﬁé’céﬁﬁéfﬁgr (ﬁ. ac QQbEQna%@anEES gé%sand (B)

are communi cate t each er to enabl'e drug conponents isolated from

each ot hefs hwykheipasthti on P td ARedio e ILAHIE i qd )t egetbar
<Mul ti - chanber container according to the first aspect of the present

i nvent i onrdfiides thenkeprbhyes€QN&ERbIPt Fort S3c)t he 1l t bethashetheopighver of
the first inventive concept of the present invention is explained. The
first inwentliefe eddeepbroionde(resentviewesghtiroriigs dhar atbetheed in that
t he heat-seal ed portion of the nulti-chanber container is conprising a
propyl enetildsed pesitn (2eihpbdsi e bied ontlenati rharedl pogit! owmbbgrcdifponent (A)
obtained by a first-stage polynerization and the follow ng conponent (B)
obt ai ned whyick a filling and discharging pipe (5) and a mixing and

pouring port (6) are connected. When the accommodation

chambers (A) and (B) are pressed by hands or equipments upon

use, resin films constituting the weak sealed portion (4) of

the partition portion are peeled off from each other, so that

the accommodation chambers (A) and (B) are communicated with

each other to enable drug components isolated from each other

by the partition portion to be readily mixed together.

<Multi-chamber container according to the first aspect of the

present invention (first inventive concept)>

First, the multi-chamber container of the first inventive
concept of the present invention is explained. The first
inventive concept of the present invention is characterized in
that the heat-sealed portion of the multi-chamber container is
comprising a propylene-based resin composition containing the
following component (A) obtained by a first-stage
polymerization and the following component (B) obtained by a
second-stage polymerization such that the components (A) is

contained in an amount of 10 to 60% by weight and the



second- stage pol yneri zation such that the conponents (A) is contained in
an anmount of 10 to 60% by wei ght and the -9- conponents (B) is contained in
an amount of 40 to 90% by weight, based on a total weight of the
conmponents (A) and (B): Component (A): a polynmer conponent containing
propyl ene having an isotactic index of_not less than 90%as a main
conponent; and Conponent (B): a copol yner conponent conprising a copolyner
produced from propyl epe, and an (X-ol efin other than propylene having not
nor e thaﬁo@pBEFBBE &8 n%SvE?WF?%ﬂfé;%ﬂﬂﬁﬁ)amﬂﬁﬂF ﬁ%oﬁ?léﬁegggdb

¥t hyl ene are
t ai d th i tial ; t.s, d t ai ni
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and (B),C%%Pg EReM Lggperature xyl ene- sol ubl e conponent having a content
of the (X-0 e?in ot her than propylene of |ess than 20% by wei ght. The

above conponeg@bmpbheht USHAl 4 YossRAER HnRre@@MeokpiRer aguse
xyl ene-i nsol ubl e conponent (crystalline conponent) and a roomtenperature

xyl ene- sQlpbh 6mePNBLB&RE e & APPSR NOMSHY IRMBP RN )y o2 FR! BRheef thhg former
crystalline conponent substantially corresponds to the isotactic I ndex.

The "pol yner conponent contai ni ng progglene as a nain_congonent" ,eans a
pol ymer EBRPYILERRghEBERY| Pet i PRFiitas dbGard®ry agpms with the proviso

that propylene and ethylene are contained therein as essential
components, and containing a room-temperature xylene-insoluble
component in an amount of from more than 20% by weight to 70%
by weight based on a total weight of whole polymers as a sum
of the components (A) and (B), and a room-temperature xylene-
soluble component in an amount of from 10% by weight to 60% by
weight based on a total weight of whole polymers as a sum of

the components (A) and (B), said room-temperature xylene-

soluble component having a content of the o-olefin other than

propylene of less than 20% by weight.

The above component (A) is usually composed of a room-
temperature xylene-insoluble component (crystalline component)
and a room temperature xylene-soluble component (amorphous
component). The content of the former crystalline component
substantially corresponds to the isotactic index. The
"polymer component containing propylene as a main component'
means a polymer containing constituting units derived from
propylene in an amount of usually not less than 70% by weight.

The content of the constituting units derived from propylene



propylene in an amobunt of usually not |ess than 70% by wei ght. The content
of the constituting units derived frompropylene -10- is preferably not

| ess than 90% by wei ght, nore preferably not |ess than 95% by wei ght,
especially preferably 100% by wei ght (propyl ene honmopol yner). Wen the
isotactic index of the conponent (A)_{g_less than 90% the propylene-based
resin conposition tends to be deteriorated in heat resistance. Exanples of
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(B) e content of t room tenperature xylene-insolu

componentcondbdie crORBAAENEL (B ddSe PSS itrhemea?co %oy swahght , the
propyl ene-based resin conposition tends to be deteriorated in

transparency he -c ept e I i nsol ubl e
conponent” in % (::Lgrs gﬁeglﬁg( o?éf%]gr% t(ﬁgn%%% ‘?hé(%s%%ﬁe 18

propyl ene-based resin conp05|t|on tends to be deterlorated in flexibility.
The cont dite @ovise componeRembBl amay eingludre-lsotuitsine, SomssheAti-in the
component (B) is in the range of  from10 to 60@6by wei ght, preferably from
15 to 60@@{Eﬁnﬁeléﬁpe5§§§ﬂ ofi-methyl-l-pentene, l-heéxene, 1- -octene or

the like. The especially preferred component (B) is a
propylene-ethylene copolymer.

The content of the "room-temperature xylene-insoluble
component" in the component (B) is in the range of from more
than 20 to 70% by weight, preferably from 25 to 65% by weight
based on the total weight of whole polymers as a sum of the
components (A) and (B). When the content of the "room-
temperature xylene-inscluble component" in the component (B)
is not more than 20% by weight, the propylene-based resin
composition tends to be deteriorated in transparency. When
the content of the "room-temperature xylene-insoluble
component" in the component (B) is more than 70% by weight,
the propylene-based resin composition tends to be deteriorated
in flexibility.

The content of the "room-temperature xylene-soluble
component” in the component (B) is in the range of from 10 to
60% by weight, preferably from 15 to 60% by weight based on
the total weight of whole polymers as a sum of the components

(A) and (B). When the content of the "room-temperature



the total weight of whole polyners as a sumof the conponents (A) and (B)
. When the content of the "roomtenperature -11- xyl ene-sol ubl e conponent”
in the conponent (B) is less than 10% by wei ght, the propyl ene-based resin
conposition tends to be deteriorated in flexibility. Wen the content of
the "roomtenperature xyl ene-sol ubl e_conmponent” in the conponent (B) is
nore than 60% by wei ght, the propyl ene-based resin conposition tends to be
deteriorated in hfa% resistance. Al so, the content of the a-ole%in ot her
than propylleRe FRIUPHE SHBR R Hom™ e SRSk die- 461 4BFE EBAPonent” is
usual ly Less,than,20% by, wei ght referably 1Q. to 18% by. weight. Wen the
content df % R¥ WE&P Fingg?h%£h9¥%é#?ﬁ9ﬁﬁﬂ A SH fﬁgpgﬁﬁxéonr%%ﬂé?eﬁ%erature

Xylene_sg%%%kﬁg%gggggggtinifle%%%iif%ﬁd; %nﬁ@%%ﬁ%oﬁ@ggptcftgﬁé

propyl en ased resrn conposition errorated in

t ranspar e _ f - Ls wpref b 50% b
wei oht badoy sh TRETAEar RSN ST NG aonsanshte’ () hadcoTEtEs s the
content of)the gerRoRRAL 66} by RS abine 30-dR18@% Py Helghinbased on
the total weight of the conpornents (A) and (B). Wen the content of the

conponentc b sii® i bAS sehB@nt o 11090 iy v ghit nd rf MRagorteenktahckhe conmponent
(B) is nore than 90% by wei ght, the obtained propyl ene-based resin

conposi tion tends tenbec.detent aatald igLdratid etirdrantn %@%Pyl&ﬂ@ gant ent
of the component (A) is nore than 60% by wei ght and the content of the

conmponent (B) is Iess than 40% by weight, the obtained propylene-based
resin corfpSsiEbryR { EREE- CEPPHER e FRY kgnans alinbilice gopPrReptands

t ranspar ency.
P usdélly less than 20% by weight, preferably 10 to 18% by

weight. When the content of the a-olefin other than propylene

in the above "room-temperature xylene-soluble component" is
not less than 20% by weight, the propylene-based resin
composition tends to be deteriorated in transparency.

The content of the component (A) is preferably 20 to 50%
by weight based on the total weight of the components (A) and
(B), and the content of the component (B) is preferably 50 to
80% by weight based on the total weight of the components (A)
and (B). When the content of the component (A) is less than
10% by weight and the content of the component (B) is more
than 90% by weight, the obtained propylene-based resin
composition tends to be deteriorated in heat resistance. When
the content of the component (A) is more than 60% by weight
and the content of the component (B) is less than 40% by
weight, the obtained propylene-based resin composition tends
to be insufficient in flexibility and transparency.

The above propylene-based resin composition preferably

satisfies the following requirements (i) to (iv):



-The above propyl ene-based resin conposition preferably satisfies the
followng requirenents (i) to (iv): -12- (i) a propylene content in whole
polymers as a sum of the conponents (A) and (B) is within the range of 85
10 95% by weight; (ii) a content of the a-olefin other than propyl ene
(hereinafter referred to nerely as "at{5_unit: % by weight) and a content
of a roomtenperature xyl ene- squbIe conponent (hereinafter referred to

a sum of the co onen% ﬁo and

(B) “sati st os (ihed PEPPHIFRG THmRN G, el Ho Dss A, &
B) satisfie r €to 15%
éy)MEIghgf%&;fk%tFegR}tln n{ peﬁﬁxﬁeq%er%%&{% %&e8%o :§5%o£ | ess than

160C, an | & st s St a yi'el ding Giont thereof nor e
than 15 MPa. to the reqU|renent (i), the propylene content and t he
cont ent oF Phe a-olefin other than propylene having 2 to 8 carbon atons

are preferably.i.n the r e o S to 95% b and _5 15% by wei ght,
respectively. ‘Fhé BrSB?E%ﬁ% O%dﬁF%A? %.%ﬁ% %ﬁ%ﬁﬂgﬁ 0ﬁ38§n8|ef|n ot her
than propylene are nore preferably in the range of 87 to 95% by wei ght and

5 to 13%}9_% iebghty re8Rpebl Ve meAd, Sd o t0r &iriitef &f #h) Ye88ntho 92% by
wei ght and 8 to 12% by wei ght, respectively. Wien the propyl ene cont ent

exceeds the above-specified range (i.e., the content of the a-olefin other
t han prOﬁyrbﬁbcpgtpégsofhgnroom temperature xylene-soluble component

(hereinafter referred to merely as "CXS") in the whole
polymers as a sum of the components (A) and (B) satisfies the

following formula:

CXSs > 5ot - 25

wherein ot is 5 to 15% by weight;

(iii) a melting point peak temperature thereof is not
less than 160°C; and

(iv) a tensile stress at a yielding point thereof is not
more than 15 MPa.

As to the requirement (i), the propylene content and the
content of the o-olefin other than propylene having 2 to 8
carbon atoms are preferably in the range of 85 to 95% by
weight and 5 to 15% by weight, respectively. The propylene

content and the content of the o-olefin other than propylene

are more preferably in the range of 87 to 95% by weight and 5
to 13% by weight, respectively, and still more preferably 88
to 92% by weight and 8 to 12% by weight, respectively. When

the propylene content exceeds the above-sgspecified range (i.e.,

the content of the o-olefin other than propylene is less than



- 13- the above-specified range), the propyl ene-based resin ¢
tends to be poor in flexibility. On the other hand, when the
content is less than the above- specified range (i.e., the co
(X-olefin other than propylene exceeds the above-specified r
propyl ene- based resin conposition tends to be deteriorated

transparency. If the above requirenent (ii) is not satisfied,

propyl ene-based resin conposition tends to be deteriorated,in

t r anspar EReyabr¥e- prepy - R -+ &4 Pé&ﬁ’b’&?’Pﬁ Bﬁsﬁiﬂe%f%%%l

onposi tion
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represents the val ue prescrlbed according to |1SO R1184. Upon

flexibilit
Prothgh Y

producti on of

t he aboverppopghenexbesas tiesidbovesrmpesiitfiied, rhhge¢onphaeptopP)ens- produced

by a first-stage polynerization, and then the conponent (B)
a seconthastdgeepbhyomnpasition teordsexanmblee deiterabrheadt ihwo-
pol ymeri zation, after producing a propyl ene honopol ynmer at t
st age, theavepetgney. of propylene and the a- olefin other tha
having 2 to 8 carbon atonms which

i s produced by
st age

he first

n propyl ene

If the above requirement (ii) is not satisfied, the

propylene-based resin composition tends to be deteriorated in

transparency.

The propylene-based resin composition preferably used in

the first inventive concept of the present invention satisfies

the above requirements (i) and (ii), and further exhibits such

a high heat resistance that a melting point thereof is

substantially identical to that of propylene homopolymer and a

peak temperature of the melting point is 160°C or higher

(requirement (iii)), as well as a sufficient flexibility

(requirement (iv)). Meanwhile, the tensile stress at a

yvielding point represents the value prescribed according to

ISO-R1184.

Upon production of the above propylene-based resin

composition, the component (A) is produced by a first-
polymerization, and then the component (B) is produced

second-stage polymerization. For example, in at least

stage
by a

two-

stage polymerization, after producing a propylene homopolymer

at the first stage, the copolymer of propylene and the

olefin other than propylene having 2 to 8 carbon atoms

a_.

which



-14- contains propyl ene and et hyl ene as essential conponents, is produced
at the second or subsequent stage in the presence of the pol yner obtai ned
at the previous stage. The thus obtained propylene-based resin conposition
preferably has, as a whole, a propylene content of 85 to 95% by wei ght and
a content of the a-olefin other t han_pyopyl ene of 5 to 15% by wei ght.

Exanpl es of preferred catal ysts used in the above successive

pol yneri zati on reacti ons nCll’?ygl t hose catalysts conp ri sing,an

or ganoal ﬁﬁpﬁéﬁpéo%‘aﬂ)ﬁﬁe‘%ﬁﬁ seotr en@orﬁ?’or?egﬁ;te“r?& aFA"RY ﬁn{:?taﬁ?um at om

a magnesi um.ato aI o tom agd an el ectraon donghl ve camp ound_as

essent i aProgBﬁﬁg]naﬁt et’ﬁ ST 18730 i Pe 4 ENBF EE S C?Aso? he
or ganoal ;ég{:;e Ogﬁggs( §r§t ”E}-Ye leoqls %%h%g%undﬁh%gtgﬂ§§e5ﬁd§dl Wy the

gener al Wherein 'S a rocar ' esi aving 1

o 12 Caaoh.’»geg%ahenﬁasé%'fe&r?aé laélﬁiﬂnﬁ%%ﬁﬁaﬁéf%l???% AR e

Exanpl es™0 € organoal um num conpoun um nuns such

as tri ”E%h%Eo?SITEhQUQbﬁ@QnE réetgyleo @wwmel%@ kyh al HBhBHH‘chéfl des such
as di net hy um num chloride and diethyl alum num chl ori de, al kyl

alum num,;3e3au Agk L dgsnapc S el PP axquichiatLde and et hy
? ge, %ﬁﬁ um d:{{;@a % ﬁe

al um num sesqw ori es ‘suc thyl al um num
di chl ori de and et hyl al um num di chl oride, al kyI al um num hydri des such as
di et hyl al uni Bepmbydei d&, poefenyrd |dke LyRE S usedi dm tbapebAd¥s as a supply

source of the titanium
successive polymerization reactions may include those

catalysts comprising an organocaluminum compound and a solid
component containing a titanium atom, a magnesium atom, a
halogen atom and an electron donative compound as essential
components, though not particularly limited thereto.

As the organocaluminum compound, there may be used
compounds represented by the general formula:

RYALX (3
wherein R! is a hydrocarbon residue having 1 to 12 carbon
atoms; X is a halogen atom; and m is a number of 1 to 3.

Examples of the organocaluminum compound may include
trialkyl aluminums such as trimethyl aluminum and triethyl
aluminum, dialkyl aluminum halides such as dimethyl aluminum
chloride and diethyl aluminum chloride, alkyl aluminum
sesquihalides such as methyl aluminum sesquichloride and ethyl
aluminum sesquichloride, alkyl aluminum dihalides such as
methyl aluminum dichloride and ethyl aluminum dichloride,
alkyl aluminum hydrides such as diethyl aluminum hydride, or
the like.

As titanium compounds as a supply source of the titanium



-15- atomin the above solid conponent, there may be used conpounds
represented by the general fornula: Ti (OR2) (4-n) Xn wherein R2 is a

hydr ocarbon residue having 1 to 10 carbon atons; X is a hal ogen atom and
N is a nunber of 0 to 4. Anong these titanium conpounds, preferred are
titaniumtetrachl oride, tetraethoxy tiigpiunl tetrabutoxy titaniumor the
| i ke. Exanpl es of nagnesi um conpounds as a supply source of the nmagnesium
atomin the salid conponent may include dialkyl magnesi uns,. nmagnesi um

di hal i deSEoH Pk ERENBEAES| BABLY GPRIAFRIgnd<IGHR Y B8s UseSt REMPPRBIS Anpng

these magnesi um cqonpounds, preferred are magnesi um di halides or the Iike.
As the éﬁﬁﬁﬁﬁnéﬁgggytﬁa?eg ?rﬁé {EERP F‘uorine, chlorine and i odine.

Anong t hese haLoge s, preferred is chlorine. The hal ogen atom may be

usual |y suppl ifédPFf bmrv¥e above titani um conpounds or magnesi um conpounds,

and may al so be supplied from other hal ogen supply sources such as

al um numwhariedesR? s% | & cdoydtatddes: aed idwegdeennballi des10 Exanipdrs of the

el ectron donative conmpound nmay i nclude oxygen-containing conpounds such as

al cohol s atpimenoks isket badegen ad ey duyd arhexyunbegciods 0 ¢egéni ¢ or

i norganic acids and derivatives thereof; nitro en-containin% conpounds

such as anmDAPENJafNRES, LRAERRI Y SCRIRPYR DY IHAIETT 6, afRe tRERBIUANDNG

t hese conpounds, preferred are inorganic, acid eStiéf’ organic, acid esters
|

and or gatietTAEPd oRAPrde5StEAGCRTIG b AR tate abutepyi E148nduBsPEr s,

phthallc€%g<1£%%{ers, cel |l osol ve acetate

Examples of magnesium compounds as a supply source of the
magnesium atom in the solid component may include
dialkylmagnesiums, magnesium dihalides, dialkoxymagnesiums,
alkoxymagnesium halides or the like. Among these magnesium
compounds, preferred are magnesium dihalides or the like. As
the halogen atom, there may be used fluorine, chlorine and
iodine. Among these halogens, preferred is chlorine. The
halogen atom may be usually supplied from the above titanium
compounds or magnesium compounds, and may also be supplied
from other halogen supply sources such as aluminum halides,
silicon halides and tungsten halides.

Examples of the electron donative compound may include
oxygen-containing compounds such as alcohols, phenols, ketones,
aldehydes, carboxylic acids, organic or inorganic acids and
derivatives thereof; nitrogen-containing compounds such as
ammonia, amines, nitriles and isocyanates; or the like. Among
these compounds, preferred are inorganic acid esters, organic
acid esters and organic acid halides, and more preferred are

silicic acid esters, phthalic acid esters, cellosolve acetate



~16- and phthalic acid halides. As the above silicic acid esters, there may
be used organosilicon conpounds represented by the general formula: R3R4
(3-p) Si (ORS) p wherein R3 is a branched aliphatic hydrocarbon residue

‘having 3 to 20 carbon atons, preferably 4 to 10 carbon atons,

or a cyclic

al i phatic hydrocarbon residue having 5 (0 20 carbon atoms, preferably 6 to

10 carbon atons; R4 is a branched or I near aliphatic hydrocarbon res

having 1 to 20 carbon atonsbggreferably 1 to 10 carbon atonms; R5 is an
al i phat i @ pP@EBEatBoRCEESIY
to 4 carbon atons;

$Aving 1 to 10 carbon atons, preferably

| ane,

t-butyl-nethyl-dieth il | oh | - pet hyl - di met h il :
cyel ohexyT SREPRoT Lot HERD St T T4 18, 5o Brsaaot POOR t he
propylene-bas$9¥1esigég§ Iosition, propyl ene, or propylene and the

a-ol efin othe

harp) ene having 2 to 8 carbon atons are supplied

the first stage, _and then the a-olefin containing propylene as a main
conponenwherelpoRy nis | 2 derdnrhask Pricbarde dydrpeazbevereatdny shawing
tenperature of 50 to 150C, preferably 50 to 100C under a propylene parti al
pressur e 3ofto0 2§ €8rRoR fPams prfekeRin 4 ta ¢ 03 BrPPR, atRBEebPTpRoduci ng

t he conponent, (A). Succ¢essively, —at the
et hyl ene CY&L 16T 8hyPBRELC E¥@§?%§E@

econd st age, prapyl ene and
Ahd FHhe 6t REY 189! eitPnZHaQF‘ﬁgoﬁ to 8

carbon atons, -17-

atoms, preferably 6 to 10 carbon atoms; R? is a branched or
linear aliphatic hydrocarbon residue having 1 to 20 carbon
atoms, preferably 1 to 10 carbon atoms; R® is an aliphatic
hydrocarbon residue having 1 to 10 carbon atoms, preferably 1
to 4 carbon atoms; and p is a number of 1 to 3. Specific
examples of such organosilicon compounds may include t-butyl-
methyl-dimethoxysilane, t-butyl-methyl-diethoxysilane,
cyclohexyl-methyl-dimethoxysilane, cyclohexyl-methyl-
diethoxysilane or the like.

Upon production of the propylene-based resin composition,

propylene, or propylene and the o-olefin other than propylene

having 2 to 8 carbon atoms are supplied at the first stage,

and then the o-olefin containing propylene as a main component

is polymerized in the presence of the above catalyst at a
temperature of 50 to 150°C, preferably 50 to 100°C under a
propylene partial pressure of 0.5 to 4.5 MPa, preferably 1.0
to 3.5 MPa, thereby producing the component (A). Successively,

at the second stage, propylene and ethylene, or propylene,

ethylene and the other o-olefin having 4 to 8 carbon atoms,

i due

1

an is.a nunber, of 1 to 3. Specific. exanples of such
organosiIiconAéoﬁBSUﬂgggﬁa§1 +ﬁﬁQuﬁF%éhﬁﬁ%ﬂrﬁ'n§Pﬁgﬁ-Hﬁﬁépﬁo%ﬁgg -

at



are supplied, and then copolynerized in the presence of the above catal yst
at a tenperature of 50 to 150C, preferably 50 to 100C while controlling
each of propylene and ethylene partial pressures to 0.3 to 4.5 Mra,
preferably 0.5 to 3.5 MPa, thereby conducting copol ynerizati on between
propyl ene and ethylene or between propyl ene, ethylene and the a-olefin to
produce the conponent (B). The above pol ynerization processes may be

respectively conducted by any of batch,, continugus and sem - bat ch mnet hods.
The firstAr& &§EPIFFmerPatReh ﬁ%@of&m?ﬁ%ﬁ%$éﬁ1§: RIGSEEE S R Eﬁ?her a gas

h | i qui h , d th d b t i zati
Ty al S0 BEYST EPEPINEE Fh SeF PHOP A GHS Phaith 16 ot ayuPd SHREGB VngPe
f bly i .. ph The. id ti f_th [ t
e o5 1% 10 Feure B EPRraaf Pube o BT e T el S SRRy St on
fot t led b
Bonr opr Sy o BRERRRREE, po' UaTRTLPE o e B alY o0, B8, P28 The

respectivg, SonfldtiRg ESPLAGhd L1t N8N HethRRC PYRPNARhe (AR MYy be

controlled by the kind of catal yst used, polynerization conditions (such
as tenperatur nd_p ) 0SJ 141 of rs r.ged. Al so,

t he conté%?gd%?% gﬁeggﬁﬁgégt%ﬁ%é¥g%%$b é%ﬁiﬁé&ﬁ 550 Eﬁ%goiéﬁ%%ﬁghgp and the
"roomtenperature xylene-sol uble conponent” in the conponent (B) may be
cont r ol | exrdsipceormpesicoinpasent fMhoners charged at the respective

pol ynmeri zati on stages, anmpunts_ of polyners produced at the respective
states, for e%&ﬁp pvghgohﬁmgghz@ploqurocesses may be respectively

conducted by any of batch, continuous and semi-batch methods.
The first-stage polymerization may be preferably conducted in
either a gas phase or a liquid phase, and the second or
subsequent stage polymerization may also be preferably in
either a gas phase or a liquid phase, more preferably in a gas
phase. The residence time of the respective stages may be 0.5
to 10 hours, preferably 1 to 5 hours.

In the above polymerization processes, the contents of
the components (A) and (B) may be controlled by appropriately
selecting the amounts of monomers to be polymerized at the
respective stages, and the isotactic index of the component
(A) may be controclled by the kind of catalyst used,
polymerization conditions (such as temperature and pressure)
or compositions of monomers charged. Also, the contents of
the "room-temperature xylene-insocluble component" and the
"room-temperature xylene-soluble component" in the component
(B) may be controlled by compositions of monomers charged at
the respective polymerization stages, amounts of polymers

produced at the respective states, for example, the molecular



wei ght that can be adjusted by the anount of hydrogen supplied, or the
like, as well as the kind of catalyst used. Further, the respective
conditions for the above requirenents (ii) and (iii) nmay be controlled by
ithe ratio between anount of polyners obtained in the first stage and that
obtained in the second or subsequent_gs§age, for exanple, the molecul ar

wei ght that can be adjusted by the ampbunt of hydrogen supplied. In the

case where partlcles of the propyl ene-based resin 2&p03|t|on produced by
the abov#eistkodlshf FaR e w%t‘tﬁ%r@f SR Rt Ofk i8S S ISR SHEPT v8d:

PYFE?%?&%@’”%& 3&8%%%??@% G b %%"r&fﬁ%lgg@?%&t ere%%r@a%riﬁdti‘?age
Exarp es COF CREPRELT HE' 5o bERAL Sl e b R AL e

al cohol's, Eg fﬁggeba' gﬁnyfigfleﬁggbaﬁ'fa&w 3%91' gm@ﬂh@eg anmoni a,

am nes OI’ th e anount active rogen-cont al ni ng COI'T'pOUﬂd

added isp gue&gyowglﬁedlu@o@hmlﬁea geageofaﬂdﬁehett apkcdihakom, erat ai ned
in the SO|I conponent of the catalyst, and 2 to nol per nol of the

or ganoal Wa-axe e2NMBaEBdqeent astesk | NFdheaxapilal, y9‘dhe e epuopy! paeghased
resin conposition nmay be blended with ethylene based pol yners such as

et hyl ene-th¥%tolcahi BeCcapghiyved Sby atite eifvydranefvinpdroageat aueptopdl yners,
propyl ene-based polynmers such as propyl ene-(x-ol efin copol yners and
syndi ot acti ¢ [al yheopykeneserd ywhiogieriist=e o fprodeu ciropyfl ebkeobksedopes ymer s of

styrene with a conjugated di ene such as -19-
composition produced by the above method suffer from problems
such as stickiness, an active hydrogen-containing compound may
be preferably added thereto after the first-stage
polymerization, or before or in the course of the second-stage
polymerization in order to impart a good flowability to the
particles. Examples of the active hydrogen-containing
compound may include water, alcohols, phenols, aldehydes,
carboxylic acids, acid amides, ammonia, amines or the like.
The amount of the active hydrogen-containing compound added is
usually 100 to 1,000 mol per mol of the titanium atom
contained in the solid component of the catalyst, and 2 to 5
mol per mol of the organcaluminum compound contained in the

catalyst.

The propylene-based resin composition may be blended with

ethylene-based polymers such as ethylene-a-olefin copolymers

and ethylene-vinyl acetate copolymers, propylene-based

polymers such as propylene-o-olefin copolymers and

syndiotactic polypropylenes, hydrogenated products of block

copolymers of styrene with a conjugated diene such as



-but adi ene and isoprene, or the |ike, unless the blending of these polyners
‘adversely affects the transparency and heat resistance of the conposition.
Further, an a-crystal nucleating agent ordinarily used for inproving the
transparency of propyl ene-based polyners nmay be added to the

propyl ene-based resin conposition. In ggdition, the propylene-based resin
conposition may be blended with a softening agent for rubbers in order to

inmpart a_good, flexihility thereto. .Alsao, the propyl ene-based resin
Conposi | PSR! OV ou i Lt o ¢he- BeRaAgS: Bhber s
glass fibers, calciumcarbonate, silica, .talc, mca and clay, apd various
Qdar ¢ 1 vedHegEnPR Y ERT Y SRURRTSLY |1EHEC S H19 (FAFeParArY: Pacheabent o

| ubricants, dispersants, neutraljzers and flame retardants, if required,
unl ess t EESAGEPPFBnOf hERROFOBRRRY ST  FHIEREE . t AB QreE¥etal the first

i nventive concept of the present invention. The propyl ene-based resin
conposi t ner1e8yihg H§edti drahearivy npda oy neheokiihg ehesheet. The single
filmor sheet may be formed, for exanple, by an inflation nethod, a T-die
met hod araaspalkender offephopyl &lsthaddie garlymerenealyadedatdedntoothesi ti on
may be used in the formof a lamnated filmor sheet. The lamnated film
or sheet pmepylentobard]d fesimxeompasitipmn.anlexedditoon) avihaati on net hod, a
heat -1 am nation nmethod or a dry-lam nation nethod. The above respective
films or Pepwilenenhased BepEl cCPREPGH tivhbakdivalbeoblengdgfawidhr acti ons. The

stretching may be perforned, for exanple, by a roll nmethod, a -20-
softening agent for rubbers in order to impart a good

flexibility thereto.

Also, the propylene-based resin composition may contain
various other resins, fillers such as rubbers, glass fibers,
calcium carbonate, silica, talc, mica and clay, and various
additives such as antioxidants, light stabilizers, antistatic
agents, lubricants, dispersants, neutralizers and flame
retardants, if required, unless the addition thereof adversely
affects the effect of the first inventive concept of the
present invention.

The propylene-based resin composition may be used in the
form of a single film or sheet. The single film or sheet may
be formed, for example, by an inflation method, a T-die method
or a calender method. Also, the propylene-based resin
composition may be used in the form of a laminated film or
sheet. The laminated film or sheet may be formed, for example,
by an extrusion-lamination method, a heat-lamination method or
a dry-lamination method. The above respective films or sheets
may be stretched in monoaxial or biaxial directions. The

stretching may be performed, for example, by a roll method, a



tenter nethod or a tubular nethod. In the case of the |am nated filmor
sheet, the materials of the |ayers other than the heat-seal |ayer

(i nnernost | ayer of the nulti-chanber container) may be appropriately

'sel ected from other polyners and conpositions according to required
properties such as gas-barrier propert4es to oxygen or water vapor,
transparency, flexibility, heat resistance, strength, etc. For exanple, in
t he case where thehkgninated fiin1or sheet has a three-layer structure,

one exanpiSEt6F PREPPEYRF 2stybietar & 'sfyi ng the above required
ti wh lied t dical. | ti-.chamb i i |1 )
Thatsl s “as thB SEEORRSF o8 68 FlPidd TIRAR sEBR) BPE, mh e Rina Sy e
d it h | | f . L
ol yor oppitereneiees, SEREC VB St ARSI 94y (aLBphEC 1aver

ol ypr opylenies, neh e s -ARAGo! NESEJMEY] Al b SRRGIALBNS! Lt edegge resin

conposi tions conprising the propylene-based resin conposition wt

styrene- Based ot@k2Sh8MBhers Nahdli Sof@sdh t 1M GRUURBR nef thheephpyhene- based

resin conposition in the resin conposition is 50 to 99% by "weight, and the
content @frdde@tskyr efehbasegael st oy ghgiitied ol okgged%okywaekght .

Al so, as the material constituting the outernost |ayer (outer wall surface
of the carip@imertyansharencypyfbexiiseld @y pricgad eres isaades, cepekygeh, resi n,
or a resin conposition conposed of the propyl ene-based resin conposition
and the ptepyl Boe ewsgole copoltyheercaseswiieren thiei davagetedhéilmgort ent of the
propyl ene-based resin conposition in the resin conpositionis 5 to 80% by
wei ght, ahgethdasopt Ehreeflavier propsiunf sl @XeEedel pietheedprers 20 to
95% by wei ght . ) ) _ )

structures satisfying the above required properties when

applied to medical multi-chamber containers is as follows.

That is, as the material constituting the intermediate layer,

there may be used compositions of homopolymers or copolymers

of crystalline polypropylene with various elastomers, non- or

low-crystalline polypropylenes, etc. Among these materials,

especially preferred are resin compositions comprising the

propylene-based resin composition with a styrene-based

elastomer. In this case, the content of the propylene-based

resin composition in the resin composition is 50 to 99% by

weight, and the content of the styrene-based elastomer therein

is 1 to 50% by weight. Also, as the material constituting the

outermost layer (outer wall surface of the container), there

may be used a propylene random copolymer resin, or a resin

composition composed of the propylene-based resin composition

and the propylene random copolymer resin. In this case, the

content of the propylene-based resin composition in the resin

composition is 5 to 80% by weight, and the content of the

propylene random copolymer resin is 20 to 95% by weight.



-21- The above styrene-based el astonmer represents a hydrogenated derivative
of vinyl aromatic hydrocarbon/conjugated diene bl ock copolyner, and

i ncl udes one or nore hydrogenated derivatives of the bl ock copol yners
Tepresented by the general formula: a(b-a)n, (a-b)n or a-b-c wherein (a) is
a polymer block of a nonovinyl-substitifed aromatic hydrocarbon; (b) is a
random copol yner bl ock of a nonovinyl-substituted aromati c hydrocarbon
with a conjugated _diene, or an el astomeric pol yner bl ock of a conjugated
diene; (c) i<Pg BPB¥R 6?3’5‘3%?1@/?‘?@@%’49% SPTESEMHEST € hydr ocar bon
with a conjugated di,ene which is also inn the farmof a tapered block in
whi ch th%y#5%89Pﬁ§ngaS§fY?E%%% offd &t A HESdS bon  is gradual |y
increased; N is_an inte 1.t 5. @Fﬁpp ) he _vi-n ti
hydrocar%gﬁrggag%ﬁgﬁgégggé%g%%t?%%ﬁ?rﬁ} e‘%ﬁ%&' S%Pyﬁég %FS?Eagg)?S?b)

(c) may Jrnﬁo%gehgggesaﬁatgan&éxﬁﬂag\y&%@ﬁ e Hlocl cgﬁg@gggksstyrene,

1, 3-di nethyl styr vi nyl nap al ene, vinyl anthrace the |ike.

Anong t hese, RRARBESHy PERE egEee- AT exStyi1gne and a- methyl styrene. The
conj ugat ed "di ene nonomer in the polynmer block (b) or (c) preferably

i ncl udes buta@kgag)and&gnﬂu§@9rgng_cln t he case where butadi ene i s used as
a single conjugated nononer for form ng the polyner block (b) or (c), it

s pref erale ko 5e;SUs oINS bER BE G0 Mldvany1-Bupshiehcbge content
of 1,2-mcrostructure in whole mcrostructures of polybutadiene is 20 to

50% by VWeir@hiat ie0hedrBEEEBERD! Yo B5id G 4eMhdim WRIgmel-ob1bbR BEr Rose of
nmal nt al ni ng
monovinyl-substituted aromatic hydrocarbon with a conjugated
diene, or an elastomeric polymer block of a conjugated diene;
(¢} is a block of a monovinyl-substituted aromatic hydrocarbon
with a conjugated diene which is also in the form of a tapered
block in which the monovinyl-substituted aromatic hydrocarbon
is gradually increased; n is an integer of 1 to 5.

Examples of the vinyl aromatic hydrocarbon as a monomer

constituting the above polymer block (a), (b) or (c) may

include styrene, o-methyl styrene, o-, m- or p-methyl styrene,

1,3-dimethyl styrene, vinyl naphthalene, wvinyl anthracene or

the like. Among these monomers, preferred are styrene and o-

methyl styrene. The conjugated diene monomer in the polymer

block (b) or (c) preferably includes butadiene and/or isoprene.
In the case where butadiene is used as a single

conjugated monomer for forming the polymer block (b) or (c),

it is preferable to use such polymerization conditions in

which the content of 1,2-microstructure in whole

microstructures of polybutadiene is 20 to 50% by weight, more

preferably 35 to 45% by weight, for the purpose of maintaining



-22- a good el astoneric property even after the bl ock copolyner is
hydrogenated to saturate double bonds thereof. The content of the polymer

bl ock (a) in the hydrogenated block copolynmer or the total content of the
vinyl aromatic conpounds in the polynmer blocks (a) and (c) is usually 3 to
50% by weight, preferably 5 to 45% by_ywight, nore preferably 5 to 40% by
wei ght. Wen the content of the polyner block (a) in the hydrogenated

bl ock copolyner or the total content of the vinyl aromtic conpounds in
the pol yRelOBRoERESESTEEHY PEPET Y |SED (ke =3di iy RhGPhnEOPPREmBEL &7 ned

t hermopl astic el astoper tends to,be deteriporated in mechanical strength or
heat resi%éftdgﬁg .nagﬁén ?hﬁa'é%]ﬁ?%%td%lf%lt%eboﬁﬂoﬁ/?F\%’rerﬁoc%ck (a) in the

hydr ogenat ed aock copol yner,.or t t ot caont ent .of e inyl _aromatic
conmpounds in &h& 58?%%%% %?o% & R%iy%ﬁﬁi %Sé%s“ﬂnﬁfbt a%y§68é59aé%$3ht,

the Styr%ﬂ%&azt%go%é&og@tﬂs dP ¢ e t%qﬁg,?b%&smw ty and

rubber elastici the case ere the pol yner ocC I'sS a random

copol yner. bl-gekaef ia HHQ%%%?&Léé%&]%é‘t@éi HAABI)C ishyl@haqnggntand a

conj ugat ed di ene, the co of vinyl bonds in the conjugated diene

moi ety i $ousugl kikiFRES phafefty Pred ermblyy RRidess mokenpfe¥eraply
preferably not |l ess than 80% Wen the vinyl bond content is not nore than
60% thes ebf@aos bl wapgbvi ngiHdme thleexiohitlenty off thespasyhendsldck bea)
deteriorated. Meanwhile, the "vinyl bond" used herein represents a nononer
unit whi dm ithet hgdeogpugaee dotiv@n ecomoligppeam e dhentoitzédd cahtehs dbubl e bond
present at the 1,2-or 3, 4-bonding position.

the vinyl aromatic compounds in the polymer blocks (a) and (c)

is less than 3% by weight, the obtained thermoplastic

elastomer tends to be deteriorated in mechanical strength or

heat resistance. When the content of the polymer block (a) in

the hydrogenated block copolymer or the total content of the

vinyl aromatic compounds in the polymer blocks (a) and (c) is

more than 50% by weight, the styrene-based elastomer tends to

be deteriorated in flexibility and rubber elasticity.

In the case where the polymer block (b) is a random

copolymer block of a monovinyl-substituted aromatic

hydrocarbon and a conjugated diene, the content of vinyl bonds

in the conjugated diene moiety is usually more than 60%,

preferably not less than 70%, more preferably not less than

80%. When the vinyl bond content is not more than 60%, the

effect of improving the flexibility of resins tends to be

deteriorated. Meanwhile, the "vinyl bond" used herein

represents a monomer unit which is the conjugated diene

compound polymerized at its double bond present at the 1,2-or

3,4-bonding position.

The molecular structure of the hydrogenated block



-The nol ecul ar structure of the hydrogenated bl ock -23- copolymer may be in
the formof a linear structure, a branched structure, a radial structure
or any optional conmbination thereof. The value (integer) n in the general
formula representing these block copolynmers is 1 to 5. Wen the integer n
is nore than 5, the production process,4ends to beconme conplicated and
uneconom cal, and no further remarkable effect is attainable thereby. Wen

the int is | th , 0t i t ible.t bt ai n_the ai bl ock
copol Yo SPYRENSE Re bl SO ChydregenaEELCORbek @ CORBRSNE ) has

i ght - ( I i.ght, of | I 0 000,
pr of er abFy ¥ 1505080 ¢ o $00H000 iR SrerBYABPY L300 000 PETA5b 000 i n terms
f I wh I - j . W th
el Gt - SEFREE” noths AR ilgheeRE) | BCIATRRE SRiChEN AT cne- baed
el ast Om&eggaganﬁ&get}gﬁe%w&é bddl rdhen sehashi it ymahd yechani cal

strength. en the wei average nol écular weight is nore than 550, 000,

the styrgﬂ%é§é§eﬁ &L asd ABEn4re S +HeD s 1BhoBryibasasttNgangds therefore,
be deterioratfed in noldability. The above styrene-based el astoner

(hydrogepatefle defbpYyatavel dnd iundcaticalirtailG bydr acarheahesnidgatiesbTh ene

bl ock copol ynmer) can be obtai ned by pol ynerization or blending. The nethod
for prodectfeon 08 abeanbstvie: Mieodelsapolviterr the motegeart i il lagdsy than
restricted, and the block copolynmer may be produced, for exanple, by the
met hod ofl,canddst hay poesidbloeko cdpe iyndtiez atlined bhogk fepeilymetvent using

a lithiumcatalyst
The styrene-based elastomer (hydrogenated block

copolymer) has a weight-average molecular weight of usually
100,000 to 550,000, preferably 150,000 to 500,000, more
preferably 200,000 to 450,000 in terms of polystyrene when
measured by gel permeation chromatography. When the weight-
average molecular weight is less than 100,000, the styrene-
based elastomer tends to be deteriorated in rubber elasticity
and mechanical strength. When the weight-average molecular
weight is more than 550,000, the styrene-based elastomer tends
to show a high viscosity and, therefore, be deteriorated in
moldability.

The above styrene-based elastomer (hydrogenated
derivative of wvinyl aromatic hydrocarbon/conjugated diene
block copolymer) can be obtained by polymerization or blending.
The method for production of the above block copolymer is not
particularly restricted, and the block copolymer may be
produced, for example, by the method of conducting the block
copolymerization in an inert solvent using a lithium catalyst
or the like as described in Japanese Patent Publication

(KOKOKU) No. 40-23798, Japanese Patent No. 2764746, etc.



-or the Iike as described in Japanese Patent Publication (KOKOKU) No.

"40- 23798, Japanese Patent No. 2764746, etc. -24- The hydrogenation of the
above bl ock copolynmer may be performed in an inert solvent using a

*hydr ogenation catal yst, for exanple, according to the nethods described in
Japanese Patent Publication (KOKOKU)_Nps. 42-8704 and 43-6636, Japanese
Pat ent Application Laid-Qpen (KOKAI) s. 59-133203 and 60- 79005, etc. In

t he hydrogenation, at |east,K 50% by wei ht preferably not |ess than 80% by
wei ght of oIeﬁﬁﬁlbyéﬁaﬁﬁ%atﬁﬂﬁd§fdﬁﬁiéi h49ﬂ%3ﬂ99 FEETHNB¥ KD tb) are

hyd t t he hyd t t th 50%

o o e LB s G T T ol Tt o e ahi gy cal el ePance. |

Al t 2 t t ed_bond
coﬁ?alggg rﬁr?ﬁégggry%é?gﬁ?l i (%fgg?gnﬁﬁﬁﬁpogenarj%%%Ex%rgﬁés oggtﬁe above
nyar 00enBLRUCRLYAL e B | LRGon o A OflE- XYL A opkgaLEd i ene

bl ock copo may | nc e conmmerclally avail abl'e product$ su

"KRATCN‘@ate&&oﬂﬁﬁ§§cﬁiléﬁeiél&lﬁﬁgﬁxﬂKbﬁ%ﬁﬂ)Nos SERTON3288d4nHYBRAR'
produced by Kuraray Co L FTEC' produced by Asahi Kasei Co., Ltd.,

and " DYNABQY5 , pegduceth byhel iy dedgenkitd onM athecathesogapg, wéhgn@bove

pr opyl ene randonlcopolyner resin represents a random copol ynmer of
propyl engréfidraplymabt lassuthamfs@ defwaighterd, dlkEiaiel abubleepr esents
an a-olefin other than propylene having 2 to 8 carbon atons. Specific
exanpl es behdsheoatealirédnimayhe nod deerethiydane(b)l-aret duydro§enated.
nmet hyl - 1- but ene, 3-nethyl -1 -pentene, 4-nethyl-I|-pentene, 1-
When the hydrogenation rate is less than 50% by weight, the
styrene-based elastomer tends to be deteriorated in weather
resistance. Also, not more than 25% by weight of the aromatic
unsaturated bonds contained in the polymer block (a) are
hydrogenated.
Examples of the above hydrogenated derivative of the
vinyl aromatic hydrocarbon/conjugated diene block copolymer
may include commercially available products such as "KRATON-G"
produced by Shell Chemicals Corp., "SEPTON" and "HYBRAR"
produced by Kuraray Co., Ltd., "TUFTEC" produced by Asahi
Kasel Co., Ltd., and "DYNARON" produced by JSR Co., Ltd.
On the other hand, the above propylene random copolymer

resin represents a random copolymer of propylene with a small

amount of o-olefin. Here, the o0-olefin represents an o-olefin

other than propyvlene having 2 to 8 carbon atoms. Specific
examples of the o-olefin may include ethylene, l-butene, 3-
methyl-1-butene, 3-methyl-l-pentene, 4-methyl-l-pentene, 1-

octene or the like. Among these 0-olefins, preferred is



-octene or the like. Anong these a-olefins, preferred is -25- ethylene. In
addition, the anount of the a-olefin copolynerized with propylene is
usually 0.1 to 5% by weight, preferably 1.5 to 4% by weight. The thickness
‘(whol e thickness) of the filmor sheet formng the nulti-chanber container
is usually 100 to 600 pm preferably ;150 to 450 pm In the case of the

| am nated film or sheet, the heat-seal |ayer conprising the

propyl ene-based conposition (innernost |ayer of the nulti-chanber

cont ai neerhyhesea tIn ckitdds oof, Gbgakbipunst ofesbet hanledipm preferably not

| ess than 20 pm and the upper Iimt of the thickness of the heat-seal

layer iscgﬁggg}nn%ﬁ&’gdr\mtﬁ%fcrn@;yl A S sfu%quOfO.tlhggf EhNLprwahgst , forning

the multi-= cont al ner e roughened™in order to prevent
occurrenge @b Bhogki Ng thesehsf Wreyntor this purpose, there may also be
used anti-bl ocki ng agents or slip agents. The multi-chanber contai ner
according to trhe thisknedsHvemdMe WaERGeRis<0f dfhenpr gsent ok nyraét on may be
produced by known bag- maki ng techni ques using heat-sealing nethod. That

is, a filasraingheké, mal phrdlsamberetcntefinercylsi ndukataly @o00ftate608hape may be
properly processed and formed into a desired shape or configuration by
usi ng anpappeopbluat 250etdotbGuuh. agdn ther meder af nghe blawimayedtiidmhi ng,

cutting, fusing or the Ilike. The nost inportant Epint of the process for
product i orr eheethethal heattremerlaxant slomer is§ngh&hreRropEaenagPased. That
is, in the case of the multi-chanber container shown in Fig. 1

composition (innermost layer of the multi-chamber container)
has a thickness of usually not less than 10 um, preferably not
less than 20 pum, and the upper limit of the thickness of the
heat-seal layer is usually 100 pum.

Further, the surface of the film or sheet forming the
multi-chamber container may be roughened in order to prevent
occurrence of blocking therebetween. For this purpose, there
may also be used anti-blocking agents or slip agents.

The multi-chamber container according to the first
inventive concept of the present invention may be produced by
known bag-making techniques using heat-sealing method. That
is, a film or sheet, a parison, etc. of a cylindrical or flat
shape may be properly processed and formed into a desired
shape or configuration by using an appropriate method such as
thermoforming, blowing, stretching, cutting, fusing or the
like.

The most important point of the process for production of
the multi-chamber container is the heat-sealing step. That is,
in the case of the multi-chamber container shown in Fig. 1,

the strong sealed portions (3a) to (3c) are required to have a



the strong sealed portions (3a) to (3c) are required to have a -26-
sufficient heat-seal strength. On the other hand, it is inportant that the
weak seal ed portion (4) hardly undergoes peeling between resin filnms or
sheets upon production or transportation of the container, but exhibits
such a heat-seal strength that the postion is readily peeled off by hands
or equipnents upon use (upon m xi ng). re specifically the strong seal ed

portions (3a), to (3c) have_a 1800 $eel str gth of usu 3.to0 6
kgf / 15nmSUitd ciené hegk-seatl edtherdtlon OB ofhegohpB r gFréﬁgth of

o ?2%5%015%% qrdants bt FhR g vEa ?%%éjp%%%*‘s Tht D e baRsar i on i s
not | ess than 3, kat(15, . Seb; f. dﬁ&{&{@&d hegtseal; strength may be

produced%eE I'ng sea i ng condi t10ns of e respectlve %Seal ed

portions.. gﬂﬁgﬁl%8¥ %ﬂeo?aﬁﬁg ES%&%g&QPPQEdE'éKhl RSL Ik %gh%g% sea} t he

heat - seal e of the nmulti- cont ai ner |nnernDst | ayer

rmltl-Chag@%ng%nttﬁbreeEheaﬁe%s_ibﬂgléoréak@lzfy Sde1dd\EH | ;{;eh%agee& of the
present invention has such an extrenely uni'que property that the

heat - sealdig drRAREr Egﬁeusanquﬁgﬁimﬁﬁiﬁgpirength t hereof are substantially
proportlonal to each other over a tenperature range as broad as about 50C.

Accordi ngly, wMeehepecseataslyenghd ofrdie Sexleell gaarttiionss (3@pnmebi Si ng the
propyl ene-based resin conposition can be readily varied only by changing
t he tenpefBatiutavel aalBO&t pestattngnatoh dollposudley Bedto eklifd Ssnepantlanel y,
the veak the weak sealed portion (4) has a 180° peel strength of

usually 0.2 to 2 kgf/15mm. In addition, the difference in

heat-seal strength between the strong sealed portions and the

weak sealed portion is not less than 3 kgf/15 mm. Such a

difference in heat-seal strength may be produced by

controlling sealing conditions of the respective sealed

portions.

The propylene-based resin composition constituting the

heat-sealed layer of the multi-chamber container (innermost

layer of the multi-chamber container) according to the first

inventive concept of the present invention has such an

extremely unique property that the heat-sealing temperature

and heat-seal strength thereof are substantially proportional

to each other over a temperature range as broad as about 50°C.

Accordingly, the heat-seal strength of the sealed portions

comprising the propylene-based resin composition can be

readily varied only by changing the temperature of a heat-

sealing mold upon the heat-sealing step. Namely, the weak

sealed portion and the strong sealed portions can be readily

and surely produced merely by varying the temperature of the



seal ed portion and the strong seal ed portions can be readily and surely
produced nerely by varying the tenperature of the -27- heat-sealing nold,
and further the difference in heat-seal strength (180C peel strength)

‘bet ween the weak seal ed portion and the strong seal ed portions can al so be
increased to not |less than 3 kgf/15 mpu_In addition, since the tenperature
range capable of formng the weak sealed portion is as broad as not | ess

than 20C, even though the heat-sealing tenperature is f|luctuate to some
extent, Pﬁétwéﬁﬁléﬁﬁl@ﬂiﬁor?? nﬁﬁgﬁ“ﬁ%qﬂFb&Eﬁ%@ﬁePFSNFnu GéFgﬁﬁﬁg extrenme
i ncrease or decre i.n heat-seal strength thereof. Therefore, even when
the t ommErEETEE o LASCHRSEL S g il eeT IEhe liarBa SEaLeOnEoBsLERt  upon

formation_of . .the weak seal e ortiaon, the heat-seal strength of fhe

resul tantar\%e%esSSF%ng%??.i%% Ig%rnt]boeniecﬁtn saﬂﬁé%t abr(lat iléfﬁﬁagﬁﬁcganﬁgé, t her eby
ensuri ng4f.Qr LAN,0 h k sealed portion. That is, the tenperature of
t he heat}fggr?héﬁn%lEgkégawﬁg'readily control |l ed upon nmass production of

mul ti - chanber,CgRERLNEHS stk 1R acGiRNGR J akagel cdphetti ¢ products
can be reduced. The ordinary heat-sealing conditions used for production

of the midrinieharher weqRt 8taBEd as60diiMd ¢ ad M dbidr sk nbBveakksvenggncept of
the present invention are as follows. Nanely, in the case of the weak

seal ed peueimnevehethbaghetlad Wieatofsddla e aterpealatngentbkdfilacabaueéd120 to
140C, the pressure thereof is about 1 to 5 kgf/cn2, the heat-sealing tine
i s about tb tsom@ sgtents, thadwedle demited qalritnigprnicdinh besprevented from

undergoing extreme increase or decrease in heat-seal strength

thereof. Therefore, even when the temperature of the heat-

sealing mold is fluctuated to some extent upon formation of

the weak sealed portion, the heat-seal strength of the

resultant weak sealed portion can be kept substantially

unchanged, thereby ensuring formation of the weak sealed

portion. That is, the temperature of the heat-sealing mold

can be readily controlled upon mass production of multi-

chamber containers, and the occurrence rate of defective

products can be reduced.

The ordinary heat-sealing conditions used for production
of the multi-chamber container according to the first
inventive concept of the present invention are as follows.

Namely, in the case of the weak sealed portion, the
temperature of the heat-sealing mold is about 120 to 140°cC,
the pressure thereof is about 1 to 5 kgf/cm?, the heat-sealing
time is about 1 to 8 seconds, and the heat-sealing width is
about 5 to 20 mm. Also, in the case of the strong sealed

portions, the temperature of the heat-sealing mold is about

150 to 220°C, the pressure thereof is about 1 to 5 kgf/cm2,



about 5 to 20 mMm Also, in the case of the strong sealed portions, the
tenperature of the heat-sealing nold is about 150 to 220C, the pressure
thereof is about 1 to 5 kgf/cnR, -28- the heat-sealing tinme is about 1 to
10 seconds, and the heat- sealing width is about 5 nmor nore. In the above
mul ti-chanmber container according to tfe_ first inventive concept of the
present invention, the resin filnms or sheets formng the partition portion

are peel off fromeach_other by applyin pressing force thereto from
out si de E%Enaﬁééfs?%gFﬁgoF%TeaisI%é%fwd%é:oﬂﬁ%ﬁ@c88ﬁFénF§diﬁhetﬁga%ontainer
is liquid, The abo Lti-ch r_container according to the first
inventivge@gﬁggpwléﬁhgﬁg %?§%€2$%m?ﬁ%gﬁﬁ%%ﬁ is useful, in particular, for

recei ving the r,copli aaLLaNmOl CONLANS, thatediond. LacBULieL LEOThe

deterioration in quality en m X as conbi nation of an am no acid

sol ution @nda ;gluaesseSOLHLEON. of NchdIG K808 Of hRe iR Cahe PULLH- chanber
contai ner, the nunber of accommodation chanbers 1is generally 2 to 4.

<Ml ti - chianher og0BhakR8r fasROid fige ih £ e iSRC Yt taspeelreObekhed pEESENt
i nvention (second inventive concept)> Next, the multi-chanber container

accor di ngriolh Eaehsecaad by naeplyinegy conesidsiafg thwerder ehemetonfedini on i s
expl ained. The nulti-chanber container according to the second inventive
concept afuttdidlepupsentisenvefiemafdizsi edl [lpastnpnese$ dheesomtefiis mmwor sheet
fornmed into a bag shape by heat-sealing and has a partition portion
provi ded theecontagngic] asl yigeid hatTheagdoneg mylts-chamber seonpyamey ve
concept of the present ) . _

according to the first inventive concept of the present

invention is useful, in particular, for receiving the

combination of contents that tend to suffer from deterioration

in quality when mixed, such as combination of an amino acid

solution and a glucose solution. In the case of the medical

multi-chamber container, the number of accommodation chambers

is generally 2 to 4.

<Multi-chamber container according to the second aspect of the

present invention (second inventive concept)>

Next, the multi-chamber container according to the second
inventive concept of the present invention is explained. The
multi-chamber container according to the second inventive
concept of the present invention basically comprises a resin
film or sheet formed into a bag shape by heat-sealing and has
a partition portion provided therein similarly to that
according to the first inventive concept of the present
invention. Further, the second inventive concept of the
present invention 1s characterized in that the heat-sealed

portion of the multi-chamber container is comprising a



invention. Further, the second inventive concept of the present invention
is characterized in that the heat-sealed portion of the multi-chanber
container is conprising a -29- propyl ene-based resin conposition that can
satisfy the following requirenents (i) to (iv): (i) a propyl ene content
thereof is within the range of 85 to §p%by weight; (ii) a content of an
a-olefin other than propylene (hereinafter referred to nerely as "at"

unit: % by wei a content of, a roq enperatureéxyl

conponenPrOPNégﬁFnQF?% ?%ﬁ%ﬁr%ﬁPRQ§¥ﬁéfﬁ1f: CERSSAL Y el

n
e

e- squbIe
satisfy the

fol l owin g | a: CXS. > 5at &ﬁ Wg F 9 is 5 to 15%by weight; (iii) a
mel ting %Si waﬁgkr?gﬂbﬁ?%ﬁ?ﬁ% Of 'S ‘not 1 ess than 160C, and (iv) a
tensile stresg.at, aB ijéﬁ'g P hﬁ{e%oefof ?thg%th%r ‘Ehg@%néé Mpags The

meani ngs of thé're Tve requi renen propylene-

éd resin

conposi t i 9g§egylge5§gtsecond inventive concept are simlar to those

described in the firs
producti on of th 2Pl e- cOo Sit
i nventive concépt |§8ﬁ% SQ flcular éﬁ%%trlc éﬂgghgﬁ%%

resin conposition may be SU|tany produced by using the sane

Inventive concept. Also, although the nmethod for

%he second
ene based
t wo- st age

pol yreri zalhr-@Angethedraseused t& ddvaely rd rigiventinde . goRgeRkighhe

resul tant propyl ene-based resin conposition is

and a content of a room-temperature xylene-soluble component

(hereinafter referred to merely as "CXS") therein, satisfy the

following formula:

CXS > bot - 25

wherein ot is 5 to 15% by weight;

(iii) a melting point peak temperature thereof is not

less than 160°C; and

(iv) a tensile stress at a yielding point thereof is not

more than 15 MPa.

The meanings of the respective requirements for the

propylene-based resin composition used in the second inventive

concept are similar to those described in the first inventive

concept. Also, although the method for production of the

propylene-based resin composition used in the second inventive

concept is not particularly restricted, the propylene-based

resin composition may be suitably produced by using the same

two-stage polymerization method as used in the first inventive

concept. The resultant propylene-based resin composition is

used in the form of a single film or sheet similarly to the

first inventive concept. Further, the heat-sealing bag-making



-used in the formof a single filmor sheet simlarly to the first

i nventive concept. Further, the heat-sealing bag-nmaking -30- process using
the single filmor sheet may be performed by the sane nmethod as used in
the first inventive concept. <Milti-chanber container according to the
third aspect of the present inventionsgthird inventive concept)> Next, the
mul ti-chanber container according to the third inventive concept of the

present invention i,s explaiped, The multi-chanber container ord ng to
t he t hi r PHIREE P@éHQCSﬁ@eE%H%}-e Ejehbr%rse?heeﬁ\?@% iRsh BEEdeE Bi ses a

resin filmor formed into a pag shape heat - seal i ng and has
bart 1t i orP et FIeLACRr 391 HBHCt Her P ST aerff‘gfrtb%vtenaomg@&ord. 79 to the
first inventive concept of the present invention. Further, the third

i nventive concept of the present invention is characterlzed in that the

heat - Seal"lt&? %bﬁBlecBHEaﬂHéi' 8@

propyl ene equi r enent

yl

that a mﬁﬂé&éﬁ@%n%%h@@@ﬁ ﬂtﬁfﬁ@ §ﬁ%@ﬂﬁ§betéﬂﬂaaﬁﬂwue (Tl) (C3 providing a
heat - seal Sstreng g nmm and a heat-sealing tenperature (T2)
(© providing I\%xthe@hesﬁlaﬂ.tﬁi-éleélﬂﬁvék Qfords &) et /e oPRing2 to The khipgt |ess
than 20C, and exhibiting a heat-seal strength of not less than 3 kgf/15
mm  Meanwhivegit itviae coekbapt 008 htle bet ewent tihesdritiah iRy exipleénedoncepd and
the first or second inventive concept is as follows. Nanely, the
r espect i verlitivehkimberc onoepisenr accaodimm| o difer adtierd Zedrenttisech a poi nt
that the propyl ene-

concept of the present invention basically comprises a resin

film or sheet formed into a bag shape by heat-sealing and has
a partition portion provided therein similarly to that
according to the first inventive concept of the present
invention. Further, the third inventive concept of the
present invention 1s characterized in that the heat-sealed
portion of the multi-chamber container is comprising a
propylene-based resin composition capable of satisfying such a
requirement that a difference between a heat-sealing
temperature (T1l) (°C) providing a heat-seal strength of 0.2
kgf/15 mm and a heat-sealing temperature (T2) (°C) providing a
heat-seal strength of 2.0 kgf/15 mm (T2 - T1) is not less than
20°C, and exhibiting a heat-seal strength of not less than 3
kgf/15 mm.

Meanwhile, the relationship between the third inventive
concept and the first or second inventive concept is as
follows. Namely, the respective inventive concepts are
commonly characterized in such a point that the propylene-
based resin composition showing unique thermal behaviors is

used as the material of the heat-sealed portion of the multi-



based resin conposition showi ng uni que thermal behaviors is wused as the
material of the heat-sealed portion of the nulti -31- chanber contai ner.
Further, the first or second inventive concept is concerned with the above
feature fromthe viewpoint of conmposition, and the third inventive concept
is concerned with the above feature j§9ﬂ1the vi ewpoi nt of thernal
properties. As described above, the strong seal ed portions of the

mul ti - chapber contai ner have a 1800 peel strength of usually 3. to 6 kgf/15
nmm and Fﬁ@mﬁﬁﬁkcggﬁﬁéﬂeﬁorF“Hﬁ%Fﬁbr ﬁé§S§ §0§eCBE I1§Y¥%55Y% of

|1 0. 2.kaof/ 15 Al h | ed
deponds GSGHF elﬁgsf)ncsgm%?n‘alsﬁar%ﬁaﬁlfﬁreefi%&gﬁuc’teh LopngRE SeRaiRpL O
heat - | t k t h |
S e gr" STt i8n CRLa CORS A g MG JEAYD IRl t&sﬁéaggn?ﬁ%n%m

properti &s propy d Fesih’ Conposi

|nvent|v§Ptﬁg?%%egb85 ggaggiéoygom Io/ed4§3n&eggekggg&g dlfference

(T2-T1) ss than neans eat-seal1ng fenperature range
capabl e of-Sfiping. the weak seal ed portlon is broad, i.e., the rate of
increase’in heat-seal strength relative to heat-sealing tenperature rise

is low Al so, ashgesheabegeabosd | et hsfortPtsd0%% Paait i3nkgbEleham whi ch is
achi evabl e by the propyl ene-based resin conposition neans that the strong

seal ed paftlitdrgheabebecbatattet Heswd rom 8 Mhesilr g engahedfpastibdbg 8an be
relatively easily formed by raising the tenperature of the heat-sealing
nol d. Howeewerkgfi/d5t e, casé wherecdkbhesdwlatd sealtiing ttheperdt bre aahgé ©

peel strength of usually 0.2 to 2 kgf/15 mm. Also, the

strength of the heat-sealed portion depends upon the heat-

sealing temperature under the condition that the heat-sealing

time is kept constant.

The meanings of the above thermal properties of the
propylene-based resin composition used in the third inventive
concept are as follows. Namely, the temperature difference
(T2-T1) of not less than 20°C means that the heat-sealing
temperature range capable of forming the weak sealed portion
is broad, i.e., the rate of increase in heat-seal strength
relative to heat-sealing temperature rise is low. Also, the
heat-seal strength of not less than 3 kgf/15 mm which is
achievable by the propylene-based resin composition means that
the strong sealed portions can be formed therefrom.

The strong sealed portions can be relatively easily
formed by raising the temperature of the heat-sealing mold.
However, in the case where the heat-sealing temperature range
capable of forming the weak sealed portion is narrow, it is

not easy to form both the strong and weak sealed portions from

a single material. The reason therefor is that the slight



capabl e of form ng the weak seal ed portion is narrow, it is not easy to
formboth the strong and weak seal ed portions from a single material. The
reason therefor is that the slight -32- change in the heat-sealing
tenperature used for formng the weak sealed portion tends to result in
production of not the weak sealed por{jon but the strong seal ed portion.
Further, since the propyl ene-based resin conposition used in the third

i nventive_concept has a broad tenperature range capable of formng the
weak sealBangE: LPonie| PeRb- BabIH o UPCTAULEaSE e cai EPEFdRGe PR

heat - I h .bet t K |.ed . ' dth | ed
por i ona Yoo SHRSRYI BHEC LA HEPLR 1P COTIGT (FoR SR ™y RE DREr BRe -

i ti ' : [ I j Ct , bove- ti d
or opy! endiiesnael; REEbBRCbef I bl S BB Cond i vent fve

concept may algQ.fie,prefgLablye 1He Dty sealinng ARG TRk LAJRLgCESS
e

of the third inventive concept e perforned 1n the sane nethod as used

in the fif $hel RUEPH! YEVERPLER  colt R@#M%%g%%t%@@bh&w THE

| NVENTI ON The present invention is described in nore detail with reference
to the fQapawiegoceXx@spheng btihe tiicale xRl igordilon, iilkl ust pakkyBlandonot

intended to limt the scope of the present invention thereto. Meanwhil e,
in the fdhcwase tBxaapfeensmce otpaiedt-\eeaXamleagthYbetapeaseheswedkby
wei ght"™ unl ess otherw se specified. Further, the evaluation nethods wused
her ei n armaded pblrowsn a@@npbsi $ixmansdalsd pofr tiomsy| ene- based resin
conposition>
The propylene-based resin composition used in the third
inventive concept is not particularly restricted, and the
above-mentioned propylene-based resin compositions used in the
first or second inventive concept may also be preferably used.
The heat-sealing bag-making process of the third inventive

concept may be performed in the same method as used in the

first inventive concept.

PREFERRED EMBODIMENT FOR CARRYING OUT THE INVENTION

The present invention is described in more detail with
reference to the following example, but the example is only
illustrative and not intended to limit the scope of the
present invention thereto. Meanwhile, in the following
example and comparative example, "%" represents "% by weight”
unless otherwise specified. Further, the evaluation methods
used herein are as follows.

<Composition analysis of propvlene-based resin composition>

(1) Weight percentage of components (A) and (B) based on whole

composition:

The weight percentage of the component (B) based on whole



(1) Weight percentage of conponents (A) and (B) based on whol e

conposition: The wei ght percentage of the conponent (B) based on whole -33-
pol ymers (hereinafter referred to as "B(%") is calculated fromthe total

wei ght of the obtained whole polyners and the weights of propyl ene and

et hyl ene supplied at the second-stage 4 :ﬂolynerrzatron On the basis of the
t hus cal cul ated wei ght percentage of the conponent (B), the weight

per cent age _of the

t b whol I h ft
Fof orr oqOdImEES: ApSpoTIn Eha A TEn gﬁo&‘m?@é%ﬁ‘) ¥PE Fardatatedoo - e
2) Wi f ! -sol ubl CXS
The pol yREFToEbRuEBRSb VeIt ne s erﬁ%”é‘%t%%e% RaE: PaVBR AR aal ed,  and
then 1 f, dded t Q I t I bth
angndl sgéﬁ'I% 8%‘ch8?$ ?LIEI%C? eéj et% glor Sup or n gge)%ﬁn e%ggaﬁ egts [ ?“ ng.

Then, ﬁg%ng%QElo OlRSIQﬂKM@%sqgegfnﬁﬂ%og%y éigglgggdcwgﬁ

Successr el € solution was co0 er stirring rn one
hour, ange&%ﬂtsgené%emedc&rg&é}& oig) bactﬂé wlgrlepb@reeﬁkaag owherle the
squtron was rapidly cooled to 232C mhr continuously stirring to

preci pi t abgpankaty By . bdb&d, ort hmolreeqﬁumrssol(mltelxeanw&eal Levredr&@ &4 and
for not less than 20 m nutes. The obtained precipitated pol ynmer was
natural | ys fRl(&eredibycglavlited aaughdind idot ehepdpemuliheloesdl Bant
filtrate was subjected to evaporatron to dryness usrng an evaporator
dried unde es Fe 1

stand for coollng to ordrnary tenperature
component (CXS):

The polymer produced after the first-stage polymerization
was sampled, and then 1 g of the sample was added to 300 ml of
xylene within an oil bath and dissolved therein at 140°C as a
boiling point of xylene under stirring. Then, the resultant
solution was continuously stirred for one hour. Successively,
the solution was cooled to 100°C under stirring within one
hour, and then transferred into an oil bath for rapid cooling
where the solution was rapidly cooled to 23%+2°C while
continuously stirring to precipitate a polymer. Then, the
reaction solution was allowed to stand for not less than 20
minutes. The obtained precipitated polymer was naturally
filtered by gravity through a filter paper. The resultant
filtrate was subjected to evaporation to dryness using an
evaporator, dried under reduced pressure at 120°C for 2 hours,
and then allowed to stand for cooling to ordinary temperature
to measure a weight of the dried product, thereby obtaining an
amount of the "room-temperature xylene-soluble component"
contained in the component (A). The obtained amount of the

"room-temperature xylene-soluble component" contained in the



410 nmeasure a weight of the dried product, thereby obtaining an anount of
the "roomtenperature xyl ene-sol uble conponent” contained in the conponent
(A). The obtai ned amount of the "roomtenperature xylene-sol uble

‘conponent” contained in the -34- conponent (A) was conpared with the

ini tial amount of the sanple to calcuate a weight percentage of the
"room tenperature xyl ene-sol uble conponent” in the conponent (A)

(hereinafter referred to as " Th am)unt f the " t enperature
xyl ene- sGPEPBPBeEBn{)%he‘ﬁ?S %‘?}Pﬁﬁefge&; ttﬁ? p8F‘9HBFs ﬁQ)r gﬁﬁced was
neasured b he sa qve t.o IcuI ate wei ght percent age

t her eof (Sﬁ‘élp en&Pt g?lc?i té? r%dﬂ?l q}i t?‘ gfjﬁlepwel ght °

Pomonent (AP BLSES BATPRE Boha %3“‘9%%’}1 "3?121”%%%%@“@8?%@%;. Al tor
referred (10,05, HOXSUA 1a A0 e Y PREENLAGEClSE Ry room

terrperature xy ene-so conponent” 1 n the conponent sed on the

wei ght of g W@ﬂb@raeuymlért@rs%lwlteerconrp%%ﬁ;ed bAtasne@XSLBILY ") were
cal cul ated according to the fornulas "As x A/ 100" and "CXS(P) - CXS(A)"

respecti weloie WheyRass bhsaNEEDRadaianiree Bf thee sameometRBResaat ure
xyl ene-i nsol ubl e conponent™ in the conponent (A) based on the weight of
t he whol ebpekyrer sal bel etaad twsiglef eyaretrdtages thexXkeSt (Aptedhafvas
cal cul ated according to the formula "A(%9 - CXS (A (%". Simlarly, the
wei ght perefemragetof asheCX$ tRht%)'enper at ure xyl ene-insol ubl e conponent™ in
the conponent (B) based on the weight of the whole polyners (hereinafter
Then, the weight percentage of the "room-temperature
Xylene-soluble component" in the component (A) based on the
weight of the whole polymers (hereinafter referred to as
"CXS(A) (%) ") and the weight percentage of the "room-
temperature xylene-soluble component" in the component (B)
based on the weight of the whole polymers (hereinafter
referred to as "CXS(B) (%)") were calculated according to the
formulas "As x A/100" and "CXS(P) - CXS(A)", respectively.
Whereas, the weight percentage of the "room-temperature
xylene-insoluble component" in the component (A) based on the
weight of the whole polymers (hereinafter referred to as "CXIS
(A) (%)") was calculated according to the formula "A(%) - CXS
(A) (%)". Similarly, the weight percentage of the "room-
temperature xylene-insoluble component" in the component (B)
based on the weight of the whole polymers (hereinafter
referred to as "CXIS (B) (%)") was calculated according to the

formula "B(%) - CXS(B) (%)"

(3) Isotactic index of component (A):

The polymer produced after the first-stage polymerization

(component (A)) was sampled by the same method as in the above



referred to as "CXIS (B)(% ") was cal cul ated according to the formula
"B(% - CXS(B)(%". (3) lIsotactic index of conponent (A): The pol yner
produced after the first-stage polynerization (conmponent (A)) was sanpl ed
by the sane nethod as in the above -35- (2), and extracted wi th n-heptane
using a Soxhlet's extractor to nmeasurg a weight of the resultant residue
and cal cul ate a weight percentage thereof relative to the initial weight
of the sanple (4) Ethylene content in "roomtenperature xylene-sol uble
conponent(® vnaﬁﬁeGEBHﬁ%%%@tW%Th n‘hﬁPtQQﬁnHﬁ%Eﬁpér§P&Pée§yﬁeﬁ§t§6FE%¥e

conponent™ contained in the yurer roduced after th st-stage
polynerlfgtﬁﬁﬁsurﬁ fHBSLPRY ?23 T HE 2o GRSEENSe P uFQEQVF%H% 2ol ubl e

Cpettr amvEd s PE Ry HRES %%%P%gﬁ%ﬁy SR 1 Ko BORaS LLUBLOBE o

"Polymert‘g]t g pp. 696-702 (1996) to neasure the ethylene contents in
the respective roon}tenperature xyl ene- sol ubl e conponents” (hereinafter

referred 9 g%hﬁﬁé)le 888t EP) 3 T EIRGETH Rl thhiFiel 5o YRy -WBh ghi)- Based on

the neaSured values, the ethylene content in "roomtenperature

xyl ene- sglﬂgbgegenpgﬂegﬁg @éﬁﬁéﬂéﬁgiég)ﬁhe conponent (B) was cal cul ated
according to the followmng fornmula: [E(P) - E(A) X

(CXS(A) I CXS( Pirhk/ I €564 Bi épStd)lre sbuiadrsatdadmiife poapyhene+basatatesdn
conposition> (1) Preparation of test sanple: 0.1 part by weight of

t et r aki s[imethygl enéyiet3pr&duckd tafter the first-stage polymerization

in the above (2) and the "room-temperature xylene-soluble
component" contained in the whole polymers were subjected to
13C-NMR spectrum analysis by the method described in Kang-Bond
Lee, et al., "Polymer J.", 28, pp. 696-702 (1996} to measure
the ethylene contents in the respective "room-temperature
xylene-soluble components" (hereinafter referred to as E(A)
and E(P), respectively; unit: % by weight). Based on the
measured values, the ethylene content in "room-temperature
xylene-soluble component" contained in the component (B) was
calculated according to the following formula:

[E(P) - E(A) x (CXS(A)/CXS(P))]1/[CXS(B)/CXS(P)]

<Evaluation of propylene-based resin composition>

(1) Preparation of test sample:
0.1 part by weight of tetrakis[methylene-3-(3',5'-di-t-

butyl-4'-hydroxyphenyl)propionatelmethane as an antioxidant
("IRGANOX 1010" produced by Chiba Specialty Chemicals Corp.)
and 0.02 part by weight of hydrotalcite as a neutralizing
agent ("ALKAMIZER DHT-4A" produced by Kyowa Kagaku Co., Ltd.)

were added to 100 parts by weight of the propylene-based resin



butyl -4' - hydr oxyphenyl ) pr opi onat e] net hane as an anti oxi dant ("1 RGANOX
1010" produced by Chi ba Specialty Chemcals Corp.) and 0.02 part by wei ght
of hydrotalcite as a neutralizing agent ("ALKAM ZER DHT-4A" produced by
‘Kyowa Kagaku Co., Ltd.) were added to 100 parts by weight of the

propyl ene- based resin -36- conpositionThe resultant mxture was

nel t - kneaded using a tw n-screw extruder ("PCW5" nmanufactured by |kegai

Tekko Co., Ltd.) having a cylinder dianeter of 45 nm at _a_set, tenperature
of 200C SREPER&R1ERt r (R HS W SARtpBILFENEe YRENTSL hekN8RTeR Nl peId et s were

injecti | ded [ i nj I on- | di hi "N-100" fact d
by’ N ppof S RESRY EBLrades ol SEH P At B abing “SPeSsAPERGT Ca00 ¢ ons
t der-, h ! t . 175C Il nd t f,.220T,
nozel ot G aay 6Bt DT I S BIS Fenporiat Ao 25t 4BET FEMBrEPAIESa ¢ eat
sanpl e. () JMloti 0g4Peh A&Imer alurep Fhe (el thing, point peak

ek, po .
t enper at ure was measure%ga% a ftenperaturerise rate O?nlloym n using a

di fferentyal..: appi i ' r : Se| Lnstrunents
G CL§ aeiRaintaTpaLIgLE lre T R o R B B B T

Measur ed pah s@@nbeffRenahdr ¢19f1 @BC it @ ddd Ny Beepoal se2RoBAEMES. Using a
No. 2-type test piece according to JIS K7113. (4) Flexural nodul us:

Measur ed 1&ld.33Gagtagr di ngl d-oc Vdnip 2 Gressunealafatlioon tehsl ani aatedesheet >
(1) Tensile nodul us:

hopper temperature of 175°C, a cylinder temperature of 220<C,

a nozzle temperature of 210°C and a mold témperature of 40°C

to prepare a test sample.

(2) Melting point peak temperature:

The melting point peak temperature was measured at a
temperature rise rate of 10°C/min using a differential
scanning colorimeter ("DSC" manufactured by Seiko Instruments
Co., Ltd.) according to JIS K7121.

(3) Tensile stress at vielding point:

Measured at a temperature of 23°C and a pulling speed of
50 mm/min using a No. 2-type test piece according to JIS K7113,.

(4) Flexural modulus:

Measured at 23°C according to JIS K7203.

<Evaluation of laminated sheet>

(1) Tensile modulus:

The laminated sheet described in detail below was tested
using a No. 2-type test piece to measure its tensile modulus
at a temperature of 23°C and a pulling speed of 0.5 mm/min
according to JIS K7113.

(2) Transparency before and after high-temperature high-




-The | am nated sheet described in detail below was tested using a No.
2-type test piece to neasure its tensile nodulus at a tenperature of 23C
and a pulling speed of 0.5 nmmmn according to JIS K7113. (2) Transparency
before and after high-tenperature high -37- pressure sterilization
treatment: The nul ti-chanber containe13¢§scribed in detail bel ow was
pl aced in a high-tenperature high-pressure processed sterilization tester
("RCS/40RTGN Nbdel" nanufactured by Nlchlhan Sei sakusho Co., Ltd.) and

S hpation Lreakng re of an atnnsphere in the tester

was ra sed to 1 d held at the s ature fo 0. m nut es,
e oy subjugg‘thienﬁ‘uiﬁé -¢ ﬁmla%e@%alsqee?? e Hﬁ%ﬂféﬁﬁ B, was ™

hi gh-t enper.at ure and ressure. fier Ietlo e treatnent, the
nui ti-ch&) er%%&ntglne gm% ARt éﬁl Eie§i rogﬁ Sggt into a 250

). un- thi gl J Illlmzatc%gor&rgggggswﬁ%@/%% fm%[eqaf nalfig s fiegour ed haze of

the filmpiéce was ore the sterilization treatnent.

Meanwhi | g;; 1 -haze;was, 88856 ed BGEOr Ul 1 d |u§dé§7%less§¥réﬁpl %r% colid

<Production of propyl ene-based resin conmposition> Producti on

corrponenttrfzeatt%h%%&at@el bress ffmsgbhekated and Weexygeaat edil=Hegbane was

introduced into a 50-liter reaction vessel equipped with a stirrer which
was previgeuslo puagadnwiéhani tiegesime Thatberhture o F@oREesuUsschl ori de and

8 nol of tetrabutoxytitanium were introduced into the reaction vessel, and
t he cont efifexrebly subjecting the container to sterilization treatment

under high-temperature and high-pressure. After completion of

the treatment, the multi-chamber container was taken out of

the tester and cut into a 250 pm-thick film piece to measure a

haze thereof. The thus measured haze of the film piece was

compared with that before the sterilization treatment.

Meanwhile, the haze was measured according to JIS K6717.

Example 1:

<Production of propylene-based resin composition>

(1) Production of solid component catalyst:

20 liters of dehydrated and deoxygenated n-heptane was
introduced into a 50-liter reaction vessel equipped with a
stirrer which was previously purged with nitrogen. Then, 4
mol of magnesium chloride and 8 mol of tetrabutoxytitanium
were introduced into the reaction vessel, and the contents of
the reaction vessel were reacted with each other at 95°C for 2
hours. The obtained reaction mixture was cooled to 40°C,
mixed with 480 ml of methylhydropolysiloxane having a
viscosity of 20 centistokes, and further reacted for 3 hours.

Thereafter, the obtained reaction solution was taken out of



the reaction vessel were reacted with each other at 95C for 2 hours. The
obtai ned reaction m xture was cooled to 40C, mxed with 480 m of

met hyl hydr opol ysi | oxane having a viscosity of 20 centistokes, and further
reacted for 3 hours. Thereafter, the obtained reaction solution was taken
out of -38- the reaction vessel to sepgyate therefroma solid conponent
produced. The thus obtained solid conponent was washed with n-heptane.

Successively, 15 liters of_ dehydrated and deo§%§fnate?,g- hept ane was
i nt r oduc &8 AEBCERER sYRESRY P rERATAE ST &T R S-4f FPEPORSNYsed

above. Then, 3 | qof the above .obtained. solid copponent i.n terng of
ronesi URTRIHRFRes Tidttn e oREae0tof cauRaRSSERIRT tratRe & ited

sol ution g&&ggggd by adding 8 nol of silicon tetrachloride to 25 m of
n- hept an& 't roduced into the reaction vessel at 30C for 30 ninutes.

The resul tant ILxLuLe, 85 heated b, 90C Y eaekednoheansaohota Jhen,

t he obt ai ned reaction n was t e reac n vessel to

separ at e phergbr QoL ai $01 8L LMPANRN tehPIRAMC @Y pe TheakRYsn 0bE 8L oed, 50k i d
conponent was washed with n-heptane. Further,; 5 liters of dehydrated and

deoxygenat ad iRrehept angedasodwd F Oduead Bnhelthe sREEabyRE swaLidLan vessel
wth a stirrer as used above. Then, 250 g of the above-prepared silicon

t etrachl goilde- togpbeeant | 1rant e G aaynegisal adomc aaponaaed #Z50tige of

1, 5- hexadi ene, 130 m of t-butyl-nethyl- dinmethoxysilane, 10 m of

di vi nyl direethybsai rasse hndar22 5ty tdfer tar imdixdey sallutiiponpweparedsipecti vel y

i ntroduced into the
adding 8 mol of silicon tetrachloride to 25 ml of n-heptane
was introduced into the reaction vessel at 30°C for 30 minutes.
The resultant mixture was heated to 90°C and reacted for one
hour. Then, the obtained reaction solution was taken out of
the reaction vessel to separate therefrom a solid component
produced. The thus obtained solid component was washed with
n-heptane.

Further, 5 liters of dehydrated and deoxygenated n-

heptane was introduced into the same type reaction vessel with
a stirrer as used above. Then, 250 g of the above-prepared
silicon tetrachloride-treated titanium-containing solid
component, 750 g of 1,5-hexadiene, 130 ml of t-butyl-methyl-
dimethoxysilane, 10 ml of divinyldimethylsilane and 225 g of
triethyl aluminum were respectively introduced into the
reaction vessel, and the contents thereof were contacted with
each other at 30°C fbr 2 hours. Thereafter, the obtained
reaction solution was taken out of the reaction vessel to
separate therefrom a solid component produced. The thus

obtained solid component was washed with n-heptane to obtain a

solid component catalyst. As a result, it was confirmed that



-Teaction vessel, and the contents thereof were contacted with each other
at 30C for 2 hours. Thereafter, the obtained reaction solution was taken
out of the reaction vessel to separate therefroma solid conponent
produced. The thus obtained solid conmponent was washed with n-heptane to
obtain a solid conponent catalyst. As;@ result, it was confirmed that -39-
t he obtai ned solid conponent catalyst provi ded a prepolynerized

1, 5- hexadi ene_i n an _anmount of 2.97 per the tltanlun}contalnlng solid

conponent}§ﬁﬂ%ﬂa10§§ ?ﬂélgt%@%p?ﬁﬁ%FmﬁqgﬁﬁX%ﬁlHﬁOV1 ed a

ropyl ene ene e ne: 550-)Jiter first-s eact or i ch was
i 1 & et SR GE Aol - 5T BESHLTARELTS, T o8 fab2tohtPauousTy
suppl i ed mnth ro triet al unmi nu e above solid conponent
catal yst .t 1@&'gén§8ﬁiﬁbﬂ%n§°£§aﬁ}“ ohas s eiéljed in such an anount t hat

the pol y::g)r%%‘i%%gh@g ﬁgﬁ i“é?E%@PonF‘%# :gr?@r%&{%gq %ﬁeﬂgggtﬁglgn@l ecul ar
wei ght

first- stage %0|5Y>g‘3&h?:é£' POrsf. &Aé&%&%%hl%%%%&%xmhea gesul tant

pol ymer was introduced hrough a propyl ene-purged vessel into a

1, 900- | i tayosegeRe- pebagareeashOic AN My therr Propygnecandnabighene were
contlnuously supplied thereto in such anobunts capable of controlling the
reacti on fuppeseaewi@h3plopacns, 606 ety achingtivlg ande thenpbsi/ei gpliati o of
the ai ned copolynmer. Further, hydrogen as a nol ecul ar wei ght nodifier was
cont i nuousimpcosieppl catdalgst he Treactadrid antpenentt apealighy was aadplied

hydr ogen conpound (ethanol) was supplied thereto in an
in such an amount that the polymer production rate was 20

kg/hr. Further, hydrogen as a molecular weight modifier was
continuously supplied to the reactor to conduct the first-
stage polymerization in a liquid phase.

Succesgively, the resultant polymer was introduced
through a propylene-purged vessel into a 1,900-liter second-
stage reactor, and further propylene and ethylene were
continuously supplied thereto in such amounts capable of
controlling the reaction pressure to 3.0 MPa at 60°C and
achieving the composition ratio of the aimed copolymer.
Further, hydrogen as a molecular weight modifier was
continuously supplied to the reactor, and simultaneously an
active hydrogen compound (ethanol) was supplied thereto in an
amount of 200 mol per mol of titanium atom contained in the
solid component catalyst supplied at the first-stage
polymerization and 2.5 mol per mol of the triethyl aluminum,
thereby conducting the polymerization in a gas phase. The
resultant polymer was continuously transferred to a vessel,
and then a moisture-containing nitrogen gas was introduced

into the reactor to terminate the reaction (second-stage



-amount of 200 nol per nol of titaniumatomcontained in the solid
conponent catal yst supplied at the first-stage polynerization and 2.5 nol
per nmol of the triethyl alum num thereby conducting the polynerization in
a gas phase. The resultant polyner was continuously transferred to a
vessel, and then a noi sture-containing,nitrogen gas was introduced into
the reactor to termnate the reaction %gecond-stage -40- polynerization).
The propyl ene-based,resin conposition obtained after conpletion of the
above se®GAYTSEAZREPBMYnerization was kneaded at a tenperature of 190 to
210C using a i N-scre kneadi extruder, and then extruded therefrom
“hto strands. THenEORVLeRST TR K dh AL Mo PE BB, SEhEE and ¢ hon
dried to far ellets. .The results of.the co sition_,anal ysis and
evaluatigﬁmggggﬁgnogfaF%%da%?%%yﬁ%SQQQiékg?e?ggﬁﬁmeggﬁﬁgéPPi%%sare shown in

Tabl e 1 helawe <§EeQaEéﬁ1b8Pa9£rébac§‘é el S hegior é]sfiﬂbe‘é‘r L@YRLsLpDY! ar sheet

(inflated sheet) was produced y using the propyl ené-based resin

conposi t kPR A9ng BRESHEEL, Ahd AhdNBI AR t1RreIFBRSiht8NsPreRased by
kneadi ng the propyl ene-based resin conposition with a styrene-based

el ast onmerrhe' BYNARSN: 23388 s pr £68€ 6eb Ry whdRCoolldd. ruat afd waeght ratio of

70/ 30 as a material of an internediate |ayer, and a conposition prepared
by kneadigigetdheopropyl paeldesed THeesiedudagposi thencempbshtion
propyl ene- et hyl ene random copol ynmer (ethyl ene content: 2.5% by wei ght) at
a wei ght anaflysief af/ d0alast pomedertited alftedmegupeopydpee-based resin

composition are shown in Table 1 below.

<Preparation of laminated sheet>

A three-layer tubular sheet (inflated sheet) was produced
by using the propylene-based resin composition as a material
of an inner layer, a composition prepared by kneading the
propylene-based resin composition with a styrene-based
elastomer ("DYNARON 2320P" produced by JSR Co., Ltd.) at a
weight ratio of 70/30 as a material of an intermediate layer,
and a composition prepared by kneading the propylene-based
resin composition with a propylene-ethylene random copolymer
(ethylene content: 2.5% by weight) at a weight ratio of 60/40
as a material of an outer layer.

In the above production process, the respective raw
pellets used for formation of the above inner, intermediate
and outer layers were supplied to a multilayer-forming
circular die (inflation die), extruded into a tubular sheet at
a temperature of 180 to 230°C, cooled using a water-cooling
ring, and then taken up into a rolled sheet having a thickness

of 200 uym and a lay flat width of 200 mm. Meanwhile, it was



n the above production process, the respective raw pellets used for
formation of the above inner, internediate and outer |ayers were supplied
to amltilayer-forming circular die (inflation die), extruded into a
tubular sheet at a tenperature of 180 to 230C, cooled using a

wat er-cooling ring, and then taken up;jnto a rolled sheet having a

t hi ckness of 200 pmand a lay flat width of 200 mm Neanmhile, it was -41-

confirmed that the thicknesses of the respective |a ers t he aqbtained
sheet meﬁ%”ﬁérﬂﬁ@fGPthEh?nEE%C$%?%§eS %% fI5TSR éﬁﬁé&lQFe ﬁ%yer,

and about 40 .om for the outer |aye <Bag; nakl roc for _production of
Ut - O AN Ehe R ST he A oY ek o o wdﬂf%ﬁnq%a}) iﬁz?e AT EPRed T nto
a bag sha e |n aor.der rodu d | ti cha ontai ner (L1:
350 mm  Lessp Rl &L dRE et Rt 6 T ST 1SR s

conduct ed as folloms (1) The sheet was |nterposed at its predeterm ned
positions between a pair of segnents of a heat-sealing nold heated to 160C

under a ERRSIRAGihEr p@oeEsd kKOE/SAEIOEi DU mfh 1SeCoRdD O batmiAEEINT
seal ed portirons (3a) to (3c). (i1) The sheet was interposed at its

predet er m ned ThROSIbbkARpPebYLen BaRdhit SeE®Rix Hormedeahtseal bag nol d
heated to 130C under a pressing force of 4 kgf/cnR for about 4 seconds to
form a weslaeedhnedrpett tonprdducéid inedieal hisl heathassdalredonlieehewas cut at
intervals of 350 mm (iv) A ship-shaped port nmenber (7) (conprising

pol ypr opyligne)3S@asm;ndgrt 200i mhp aw sipper Eendriaf. tthe Thé bhgehaking

process was conducted as follows.

(1) The sheet was interposed at its predetermined
positions between a pair of segments of a heat-sealing mold
heated to 160°C under a pressing force of 4 kgf/cm? for about
4 seconds to form strong sealed portions (3a) to (3c).

(ii) The sheet was interposed at its predetermined
position between a pair of segments of a heat-sealing mold
heated to 130°C under a pressing force of 4 kgf/cm? for about
4 seconds to form a weak sealed portion (4).

(iii) The thus heat-sealed sheet was cut at intervals of
350 mm.

(iv) A ship-shaped port member (7) (comprising
polypropylene) was inserted into an upper end of the cut sheet,

and strongly heat-sealed thereto.

<Filling and heat- and pressure-sterilization of liquid drug>

1,400 ml of a glucose solution and 600 ml of a sodium
bicarbonate solution were filled into accommodation chambers
(A) and (B) of the above medical multi-chamber container,

respectively, and respective filling ports for liquid drug



-and strongly heat-sealed thereto. <Filling and heat- and
pressure-sterilization of liquid drug> 1,400 m of a glucose solution and
600 m of a sodium bicarbonate solution were filled into accomodati on
chanbers (A) and (B) of the above nedical nulti-chanber container,
respectively, and respective filling ppsts for liquid drug -42- were cl osed
by heat-sealing. Then, the multi-chanber container in which the liquid
drug was encl osed, s placed i a he t pressure-sterilization
appar at ugversn&ipﬁsd“%m5%?5-8%&% 5 oPBe TRIE" EREFRTh at 121C for 60
m nutes. _ <Eval uati.on ﬁgév% hanb I cont ai ner>.As

a

confirne& 3ﬁnFﬁe18b t|1§%§ﬁﬁbﬁnc&ﬁﬁglnewaﬁaglgxgglf%nt in
erX|b|I|t d Y, re e of

i thst and X5 FheRaabs oo P%r%%%f}?lef?%e SHf Pufetathst °358 BEL coAPAALS

mul ti - Chac@i%% o%oagégng£e¥@fl£éﬁta%réﬁ§t£9 1BOCY HBY 6hOmi hlieedapan

Phar maceuti cal Codex general testing nmethod "Testing Method for Plastics
for Transfusion” to determine its heavy netal content and el uted
substances. As a result, it was confirnmed that the nedical nulti-chanber
cont ai neighad vathbghofsahet y- clegpatde @nteoi-drs ng Wit h standards of the
Japan Pharnaceutical Codex. The results of neasurenent for the
transparency @sazaeyestiltheituds -chahtbered ditsai née béboremaddcaafter the
hi gh-tenperature high-pressure sterilization treatnment are shown in Table
2 bel ow tmudétikehambeh thetabsed twas cfxgmldsunte mentt leeribtidnsiyl endodul us of

the | am nated sheet. Next, the seal strength of the multi-chanber contai ner
transparency, and had such a heat resistance capable of

withstanding the heat- and pressure-sterilization at 121°C.
The multi-chamber container was further tested according to
the Japan Pharmaceutical Codex general testing method "Testing
Method for Plastics for Transfusion" to determine its heavy
metal content and eluted substances. As a result, it was
confirmed that the medical multi-chamber container had a high
safety capable of complying with standards of the Japan
Pharmaceutical Codex. The results of measurement for the
transparency (haze) of the multi-chamber container before and
after the high-temperature high-pressure sterilization
treatment are shown in Table 2 below together with the results
of measurement for tensile modulus of the laminated sheet.
Next, the seal strength of the multi-chamber container
was measured by the following procedures. First, the weak
sealed portion (4) and the strong sealed portions (3a) to (3c¢)
of the medical multi-chamber container were respectively cut
into a strap shape having a length of 45 mm (including 5 mm
sealed portion and 40 mm non-sealed portion) and a width of 15

mm to prepare test pilieces. Then, the thus prepared test



‘was neasured by the follow ng procedures. First, the weak sealed portion
(4) and the strong sealed portions (3a) to (3c) of the nedical

mul ti-chanber container were respectively cut into a strap shape having a
length of 45 mm (including 5 nm sealed portion and 40 nmm non-seal ed
portion) and a width of 15 nmmto preppte test pieces. Then, the thus
prepared test -43- pieces were respectively tested using a tensile tester
(smal |l - size table tester "EZ Test" manufactured by Shinmadzu Sei sakusho
Co., LtdPieceEsnweser éeapﬁgé%%rr %%%%ﬂﬁlt%@e&rem&tleatﬁmtﬁfnésglaééa of
200 mimn. As a_result L onfir d that seal ed portion
exhi bi t ef&% l@aFﬁétefna§?nﬁ%$9afmﬁﬁu %i 1F@F2§trength of 0.6

kgf/ 15 . d t | ed bi K

e LB AR L PR e o
t t

i LT S AR o e %egﬂ%f%???%p{;% rengin, and

t hat thecQJ %%@C%hhe ghél weélEr&E'Qi&i e Meesh téa&m%&%ab%gkp%&hen and
t he strong sea ed portions was as large as 3.5 kgf/15 mm whi ch was not

achi evabl gBir@nvaNLEPN3E Pl ( EOEDES) U Df 9E%6aMRIES 18 mm,
Heat - Seal i ng Test> The | am nat ed sheet obtalne in Exanple 1 was

heat - sealegdl thye iheosgnmBeabedogonsisies i dpadibitdikanpeakl vedeeptmbatimusi ng
such heat-sealing conditions in which although a pressure of 4 kgf/cn2 and
a seal i nydluey off peelt (besetbapsswesmytdepif subddceftliSamny uMchanged, the
heat - seal i ng tenperature (surface tenperature of heat-sealing nold) was
changed fespmwmificafldy, it was recognized that the weak sealed portion

had an appropriate peelability, and the strong sealed portions

had a sufficient strength, and that the difference in seal

strength between the weak sealed portion and the strong sealed

portions was as large as 3.5 kgf/15 mm which was not

achievable by conventional multi-chamber containers.

<Example of Heat-Sealing Test>

The laminated sheet obtained in Example 1 was heat-sealed
by the same method as defined in Example 1 except for using
such heat-sealing conditions in which although a pressure of 4
kgf/cm? and a sealing time of about 5 seconds were kept
substantially unchanged, the heat-sealing temperature (surface
temperature of heat-sealing mold) was changed from 110 to
220°C at intervals of 10°C, thereby forming 12 kinds of sealed
portions. The thus heat-sealed sheet was placed in an
autoclave and heat-pressurized at 121°C for 60 minutes.
Thereafter, the test pieces were prepared from the sheet and
tested to measure a heat-seal strength therecf by the same

method as defined in Example 1. The results of the



-220C at intervals of 10C, thereby form ng 12 kinds of sealed portions. The
t hus heat-seal ed sheet was placed in an autoclave and heat-pressurized at
121C for 60 minutes. Thereafter, the test pieces were prepared fromthe
“sheet and tested to neasure a heat-seal strength thereof by the sane

met hod as defined in Exanple 1. The regults of the -44- nmeasurenent are
shown in the colum "Exanple 1" of Table 3 below Conparative Exanple 1:

The sane_nul ti-stage merizatiqn pr cedure a8 efined agple 1 was
conduct e§€EREEFTER a?P oﬂﬁeﬁﬁuéh gﬁyﬂeanbggggx sin
conpositio o t he amounts of the raw nDnoners (such as propyl ene) charged
wer e nai “Varied such that the wei ght percentages of the

"roomtenperature xylene- soluble conponent”, the "roomtenperature
xyl ene-insol uble conponent”, etc., were different fromthose of the

propylen%omEg§gglggsEQ%ﬁ§ﬂ%qut|on obt ai ned in Exanple 1, thereby

obt ased resin conposition. Then, a Ianlnated sheet was
produced by tHﬂﬁeségﬁerﬁﬁ&f@ij—@@aé@fﬁﬂ%éﬂza@i%ﬁpb%oée@&%p&stB@hﬁ@@ thus
obt ai ned propyl ene-based resin conposition was used as a naterial of the

heat - sealinl axafpl&he RROVEoRIEPEEE EiRBNaled sheeat prapagHet8aSobT etle
subj ected to bag-nmaki ng process for production of the multi- chanber
cont ai neprobyllehegbaseéd résin doahmas ismidheathe amdunpsesfurbesteawi | i zati on,
measur enent for transparency (haze) of the nulti-chanber contai ner before
and af t emohioglerserfpecht as epr dpyghern e shargest ereriel matindy veraedestchand
heat - seal i ng test,
that the welght percentages of the "room-temperature xylene-
soluble component", the "room-temperature xylene-insoluble
component", etc., were different from those of the propylene-
based resin composition obtained in Example 1, thereby
obtaining a propylene-based resin composition. Then, a
laminated sheet was produced by the same method as defined in
Example 1 except that the thus obtained propylene-based resin
composition was used as a material of the heat-seal layer.

The above-prepared laminated sheet was successively
subjected to bag-making process for production of the multi-
chamber container, filling with ligquid drug and heat- and
pressure-sterilization, measurement for transparency (haze) of
the multi-chamber container before and after high-temperature
high-pressure sterilization treatment, and heat-sealing test,
by the same method as defined in Example 1 except that the
heat-sealing temperature was changed from 160 to 200°C at
intervals of 10°C, thereby forming 5 kinds of sealed portions.
The results of measurement for transparency of the sealed

portions are shown in Table 2 below together with the results

of measurement for tensile modulus of the laminated sheet.



by the same nethod as defined in Exanple 1 except that the heat-sealing
tenperature was changed from 160 to 200C at intervals of 10C, thereby
formng 5 kinds of sealed portions. The results of neasurenent for
‘transparency of the sealed portions are shown in Table 2 bel ow toget her
with the results of nmeasurenent for tgnsile nodulus of the |am nated
sheet. -45- Also, the results of the heat-sealing test are shown in the

colum "Cgnparative Exanple_ 1" of Table 3 below Table 1 <Conposjtion
anal ysi s 2a%@ e FRPUREFBACDT Ohr Oy I RERE 1R N SiSF T @8RpSEPIToRS ReSul t s

Item Exanple 1 . anple 1 nt.ent of nen A (% 40.6 8.3

Cont ent &F° “P80§@5§R6£$§i€$é5§vﬂgﬁ%]iﬂ§’ Jﬁﬁ§2£§ngﬁﬁ8%T" in conponent (A)
40.4 8.1 (9% Content of "roomtenperature xylene sol ubl e conponent™ in
component (A) 0.2 0.2 (% Isotactic index of conponent (A) (% 98.6 96.5
Content of conmponent (B) (% 59.4 91.7 Content of "roomtenperature xyl ene
I nsol ubl e conponent” in conponent (B) 24.9 79.3 (% Content of
"roomtenperature xylene Table 1

<Composition analysis and evaluation of propylene-based resin

composition>
Results
Item Example 1 Comp.
Example 1

Content of component (A) (%) 40.6 8.3
Content of "room-temperature xylene-
insoluble component" in component (A) 40.4 8.1
(%)
Content of "room-temperature xylene-
gsoluble component" in component (2) 0.2 0.2
(%)
Isotactic index of component (A) (%) 98.6 96.5
Content of component (B) (%) 59.4 91.7
Content of "room-temperature xylene-
insoluble component" in component (B) 24.9 79.3
(%)
Content of "room-temperature xylene-
soluble component" in component (B) 34.5 12.4
(%)
Ethylene content in "room-temperature
Xylene-insoluble component" in 18.7 5.5
component (B) (%)
Propylene content in polymer (%) 89.8 94.5
llatll (%) 10.2 5-5
"CXS" (%) 34.7 12.6
50.t-25 26.0 2.5
Melting point peak temperature (°C) 164.2 134.6
Tensile stress at yvielding point (MPa) 12.8 16.8
Flexural modulus (MPa) 318 482




-sol ubl e conponent™ in conponent (B) 34.5 12.4 (% Ethylene content in
"roomtenperature xylene-insoluble conponent” in 18.7 5.5 conponent (B) M
Pro | ene content in polyner (% 89.8 94.5 "at" (9% 10.2 5.5 "CXS" (9
'34.7 12.6 5at-25 26.0 2.5 Melting point peak tenperature (C) 164.2 134.6
Tensile stress at yielding point (MPa),d2.8 16.8 Flexural nodulus (MPa)
318 482 -46- Table 2 <Evaluation of |am nated sheet> Item Results Exanple
1 Conparative Exanple 1 Tensile m)dui) ) &l\/Pa) 230 350 Transparency (haze)
before high tenperature high-pr essu?@—g—e—e sterilization treatnent (%

Tr anspar enc haze) after high tenperature high-pressure 3 8 sterilization
treatﬁenf%(’éi)l(l?gﬂif) K] gﬁ&%‘ﬂ%%éosf Fe4t - seal i ng test> Heat-sealing Seal

st r engt h—(&—F+15—

Item Results
Example 1 Comparative
Example 1
Tensile modulus (MPa) 230 350
Transparency (haze) before high-
temperature high-pressure 3 6

sterilization treatment (%)

Transparency (haze) after high-
temperature high-pressure 3 8
sterilization treatment (%)

Table 3

<Results of heat-sealing test>

Heat-sealing Seal strength (Kgf/15 mm)
temperature (°C) Example 1 Comp. Example 1
110 0.1 (lack of seal -
strength)
120 0.2 (weak seal) -
130 0.5 (weak seal) -
140 1.2 (weak seal) -
150 3.5 (strong seal) -
160 4.3 (strong seal) 0.1 (lack of seal
strength)
170 4.8 (strong seal) 0.2 (weak seal)
180 5.0 (strong seal) 3.9 (strong seal)
190 4.2 (strong seal) 3.8 (strong seal)
200 4.0 (strong seal) 3.6 (strong seal)
210 4.0 (strong seal) -
220 A 4.2 (strong seal) -
T1 120 170
T2 145 175
T2-T1 25 5

Note:

Tl: Heat-sealing temperature capable of providing a heat-seal
strength of 0.2 kgf/15 mm.

T2: Heat-sealing temperature capable of providing a heat-seal
strength of 2.0 kgf/15 mm.



‘tenperature (C) Exanple 1 Conp. Exanple 1 110 0.1 (lack of seal strength)
120 0.2 (weak seal) - 130 0.5 (weak seal) - 140 1.2 (weak seal) - 150 3.5
(strong seal) 160 4.3 (strong seal) 0.1 (lack of seal strength) 170 4.8
(strong seal) 0.2 (weak seal) 180 5.0 (strong seal) 3.9 (strong seal) 190
4.2 (strong seal) 3.8 (strong seal) 2 ) 4.0 (strong seal) 3.6 (strong

seal) 210 4.0 (strong seal) 220 4 strop seal) - T1 120 170 T2 145 175
T2-T1 25 5 No T1l: Heat-sealin ratur abl.e of providjng a
heat - seal E‘ﬁg?ﬁh)?wbn% 3’9 e'L r’rcjmfaén%@P’é}t P& capabl e

acts werses &%sﬂ‘gﬁhig%'%‘fﬁ%ﬁ i Of#Pelo asu?fgﬁgn#rgiﬁﬁﬁ'es%%%%o? abl e
3 That i3, LDOLIg AR, 0Ly 4UE: T ORENGRASSH oS paTRosL T on sed T n
she Aty

t he presen |on, errpera ure an e seal strength
invention, the heat-sealing temperature and the seal strength

were substantially proportional to each other in a broad heat-
sealing temperature range of 120 to 180°C (temperature width:
60°C). Therefore, the heat-sealing temperature range capable
of forming the weak sealed portion was also as broad as 120 to
140°C (temperature width: 20°C), so that the seal strength
could be readily controlled by changing the heat-sealing
temperature. In addition, since both the temperature ranges
capable of forming the weak sealed and strong sealed portions
were broad, even though the heat-sealing temperature was
fluctuated to some extent, it was possible to form the
respective heat-sealed portions having the desired seal
strength. On the contrary, in the case of the conventional
resin compositions, the heat-sealing temperature capable of
forming the weak sealed portion was limited to a narrower
range near 170°C. Therefore, the slight change in heat-
sealing temperature caused extreme change in seal strength, so
that it was difficult to control a seal strength of the weak

sealed portion.

INDUSTRIAL APPLICABILITY

As described above, according to the present invention,
there is provided a multi-chamber container comprising a resin
film or sheet formed into a bag shape by heat-sealing and

having a partition portion provided therein wherein the




were substantially proportional to each other in a broad heat- sealing
tenperature range of 120 to 180C (tenperature wdth: 60C). Therefore, the
heat-sealing tenperature range capable of formng the weak seal ed portion
was al so as broad as 120 to 140C (tenperature width: 20C), so that the
seal strength could be readily controjded by changing the heat-sealing
tenperature. In addition, since both the tenperature ranges capable of
form ng the weak seal ed and strong seal ed portions were broad, even though

t he heat H&dErRYCEerBelaR br 8o sS LAFRRRY RYWIE S8 PEXLeAt Oni POFRION
ible taq f h ti t- |.ed ti havi t he desired
Coal st AERGERY TEHCERL BORCTAPS of i ihd CHE-BY (R BonIBRELORAR “Fosi n

composi tigng,. Lhe Beabaseal | 00,1 e AL, capable of LLoLEng, L he veak

seal ed portron was | Irm 0 a narrower ~range near erefore, the
| i ght [ 2 ' ; i I

Strangt hotsate Bae CrE el PR Rl Tt dom o o SeoAr gty heat RS neak

seal ed Pt LMRUSTRL Ahe APPL CARI- 1o of'S (i%saaak!ﬁﬁoﬁbowe RepE{ding to

the present "invention, there is provided a multi-chanber contai ner _
conpri si RGabe@SkBnthih8Y 0bf StEStpFidRd drifehtd JPRd sSleake1b¥nhedh- seal i ng
and having a partition portion provided therein wherein the -48-
di f f er encafigtyhe&llesebl 15ty engtdndeiv@aery t4iel pRYEd te@d spahteoAndand
peri pheral portions of the container can be increased as conpared to
convent i arledrefomeai nensbe Fent tarly upsed fior metdieml efppflieapaphsti crhysorti on,
it is possible to easily control the

the present invention is remarkably valuable from the

industrial viewpoint.



tenperature of a heat-sealing nold. In addition, the nmulti- chanber

contai ner of the present invention is excellent in safety, flexibility,
transparency and heat resistance and, therefore, can be suitably used in
edi cal applications. Thus, the present invention is remarkably val uable
fromthe industrial viewpoint. -49- WHAT IS CLAIMED IS: 1. A multi-chanber
container conprising a resin filmor sheet forned into a bag shape by

heat - seal ing and having a_ partition portion fornmed therein, said
nulti-ch3%%&FL§#¥¥¥¢QﬁLl§hcluding a heat-seal ed portion conprising a
propyl ene-based _resin.co sition containing t.he follown ogponent (A
obt &l ned by airi PsTULEAGenREPThertsat 1on AP P8 Podifa™ conPorent (B)
obt ai ned cond- e i zat.i such,__that t gnents (A) is
containeéﬁ%ﬁ%aﬁ%gﬁggnﬁggg 388%%q§%@§§6§?3E?§h3*§%& hgggo%%gﬁgﬁtg (B) is
Cont al netd: 20 H?E'&% 8Pnd@ @9@@@%,“%% mdiasedrafpdy! abakayalont of
the conponents (A apé B§ : Conponent (A): a pol ynmer conponent contai ni ng
propyl eng n NaviiRg 8NhaeLassi&a i pehexi & MprieShdt Rap 3B apeangBLl
conmponent; and Conponent (B): a copol yner conponent conpfising a copolymer
produced fdsam RoaRYEEBEoANEoRHa Bn DhEfiHe otdiBlovitan copbepkhengahavi ng not
nore than 8 carbon atons with the proviso that propylene and ethylene are
cont ai neddthdhednbgsaessest + atage gppbpent ivatdnch eoidt ahel fglaowing

roomtenperature xylene-insoluble conmponent in an anmount of from nore than
20% by weiogiponent70% obtained by a second-stage polymerization such

that the components (A) is contained in an amount of 10 to 60%
by weight and the components (B) is contained in an amount of
40 to 90% by weight, based on a total weight of the components
(A) and (B):

Component (A): a polymer component containing propylene
having an isotactic index of not less than 90% as a main
component; and

Component (B): a copolymer component comprising a

copolymer produced from propylene and an o-olefin other than

propylene having not more than 8 carbon atoms with the proviso
that propylene and ethylene are contained therein as essential
components, and containing a room-temperature Xylene-insoluble
component in an amount of from more than 20% by weight to 70%
by weight based on a total weight of whole polymers as a sum
of the components (A) and (B), and a room-temperature Xylene-
soluble component in an amount of from 10 to 60% by weight
based on a total weight of whole polymers as a sum of the

components (A) and (B), said room-temperature xylene-soluble

component having a content of the o-olefin other than



by wei ght based on a total weight of whole polyners as a sum of the
conponents (A) and (B), and a roomtenperature xylene- sol uble conponent in
an anount of from 10 to 60% by weight based on a total weight of whole
polyners as a sumof the conponents (A) and (B), said roomtenperature

xyl ene-sol ubl e conponent having a coq%;nt of the (X-olefin other than -50-
propyl ene of |ess than 20@6by wei ght A mul ti-chanber container
according to claim rein the resin filns or sheets constituting the
partiti oRTOP¥rERENC réeﬁéeF%ﬁWEQQﬁberWﬁﬁ%Qﬁﬁlother 3. A nulti-chanber
contai ner according to claim1l1, wherein the propyl ene-based resin
conposition satisfies the follow ng requirenents (i) to (iv): (i) a

propyl ene content, hﬂl?@ gﬁ@%8%%@§%§t§§h %ﬁll%he £oC2AReNent s (A and (B)

is within the“range © Sontént: of the a-ol efin

ot her th%& g%?ﬁykﬁgereéﬁﬁrfiﬂﬁété¥ éﬁgéﬂé*%%dé%l@%kﬁhéoﬁﬁe"géktitEBht % by

wei ght) a content a roon}tenperature Xyl ene-'Sol ubl € conponent

(herei nafpb%ﬁ:lbﬁf s%egewamaéeéf’faﬁ XRdh idtridie whole polymers as a sum
of the conponents ( satisfies the following formula: CXS > 5at -

25 wherein at is 5 to 15% by weight; (iii) a nelting point peak tenperature
thereof is not Iless than 160C, and (iv) a tensile stress at a yielding
poi nt thereof 3i.sanftilti-chamber container according to claim 1,

wherein the propylene-based resin composition satisfies the
following requirements (i) to (iv):

(i) a propylene content in whole polymers as a sum of the
components (A) and (B) is within the range of 85 to 95% by

weight;

(ii1) a content of the o0-olefin other than propylene

(hereinafter referred to merely as "ot"; unit: % by weight)

and a content of a room-temperature Xylene-soluble component
(hereinafter referred to merely as "CXS") in the whole
polymers as a sum of the components (A) and (B) satisfies the

following formula:

CXsS > 50t - 25

wherein ot is 5 to 15% by weight;

(iii) a melting point peak temperature thereof is not
less than 160°C; and
(iv) a tensile stress at a yielding point thereof is not

more than 15 MPa.

4, A multi-chamber container according to claim 1,



ore than 15 MPa. 4. A nulti-chanber container according to claim1l1, -51-
wherein the resin filmor sheet includes three or nore |layers conprising
aan innernost |ayer conprising a propylene-based resin conposition, an
internediate | ayer conprising a resin conposition containing a

propyl ene-based resin conposition and_cfa_ styrene-based el astoner, and an
outernost |ayer conprising a propylené random copolyner resin or a resin
conposition containing,a %ropylene-based resin conposition and a propyl ene
random coRG® thesFRS1E, DAL P i SReRfbERC S there s SRpFPEeng aySEEsi n
filmor sheet, fornmed i.nto a bag, shape by heat-sealin nd including a
partiti off WELSIR BPneH ERErEh TRV SARFRANY X h ¥'e€8ﬁgéﬁﬁ r having a
heat-seau%g.@p%tionsggggﬁisgggigtgéqui ne-, based resi.n.conpositi.on

sati sfyi A§ the PEPLER At eQhi FRREHICIFYY YT Vi &% FopPéRe cont ent
t her eof | LRI h : 9% 1 f ghtes (14 aten f an
a-olefin(%a é%gfﬁgﬁ g?égé?gﬁgé %ﬁ%?éﬁﬁ%%%%?xie egggﬁjﬁék%lggﬁggég El3@";

uni t: % by Weighit) haaBd 8159P6R8E, Oind ér?%ﬁﬁé?c%tatlla&%le‘:loﬁ@§1?9h&b5e
conponent (hereinafter referred to nerely as "CXS") rn the whole “pol yners

as a sumgogyheneowraansit Eopdlymde (&in ¥ i5fhedie conploawipg formla: CXS
> bat - 25 wherein at is 5 to 15% by weight; (iii) a nelting point peak
t enper at Wontaienieal al propilene-based resin composition and a propylene

random copolymer resin.

5. A multi-chamber container comprising a resin film or
sheet formed into a bag shape by heat-sealing and including a
partition portion formed therewithin, said multi-chamber
container having a heat-sealed portion comprising a propylene-
based resin composition satisfying the following requirements
(i) to (iv):

(1) a propylene content thereof is within the range of 85

to 95% by weight;

(ii1) a content of an a-olefin other than propylene

(hereinafter referred to merely as "ot"; unit: % by weight)

and a content of a room-temperature xylene-soluble component
{(hereinafter referred to merely as "CXS") in the whole
polymers as a sum of the components (A) and (B), satisfy the

following formula:

CXS > bat - 25

wherein ot is 5 to 15% by weight;

(iii) a melting point peak temperature thereof is not



-52- less than 160C, and (iv) a tensile stress at a yielding point thereof
is not nore than 15 MPa. 6. A nulti-chanber container according to claim
5, wherein the propyl ene-based resin conposition conprises the follow ng
‘conponent (A) obtained by a first-stage polynerization and the foll ow ng
conponent (B) obtained by a second-stage polymerization such that the
conponents (A) is contained in an anount of 10 to 60% by wei ght and the
conmponent.s (B) i s contained_ in an anpunt of 40 to 90% by weight, based on
a total V&ESHhttheR LRE°EonpBents (A) and (B): Conponent (A): a pol yner

conponent contalnlng ropyl ene having an, |s tactic index of not |ess than
90% as a mai n ‘*¥nf ﬁgﬂfg¥ﬁnﬁt%§%ﬁ%ﬁ Yt %%@&&%&?‘%@ oR&nfot

conprisin o] produced from propyl ene and an (X-ol efin other than
propylen@gﬁgVF%SR g¥nﬁg?e than 8 carbon atoms with the proviso that

propyl ene and ethyl ene are contained therein as essential conponents, and
containing a roomtenperature xylene-insoluble conponent in an anount of

fromnore thag, 2@%9&%&9&%&9 Z&ﬁeaﬂyem%dq%?e%%l@lg%a' wei ght  of

whol e polynmers as a sum of the conponents (A

room t enpRleiine thil BREpy $EhEDbLs &P RN tedrib RN taRU @bm@&‘lfségmilllg% by
wei ght to 60% by weight based on a total weight of whole polyners as a sum

of the cemmenentscoAponsdt(Bl) siotdinaD By eMmEnaittseagyl ene- sol ubl e

conponent having a content of the a-olefin other than -53-
polymerization and the following component (B) obtained by a
second-stage polymerization such that the components (A) is
contained in an amount of 10 to 60% by weight and the
components (B) is contained in an amount of 40 to 90% by
weight, based on a total weight of the components (A) and (B):

Component (A): a polymer component containing propylene

having an isotactic index of not less than 90% as a main

component; and

Component (B): a copolymer component comprising a

copolymer produced from propylene and an o-olefin other than

propylene having not more than 8 carbon atoms with the proviso
that propylene and ethylene are contained therein as essential
components, and containing a room-temperature xylene-insoluble
component in an amount of from more than 20% by weight to 70%
by weight based on a total weight of whole polymers as a sum
of the components (A) and (B), and a room-temperature xylene-
soluble component in an amount of from 10% by weight to 60% by
weight based on a total weight of whole polymers as a sum of

the components (A) and (B), said room-temperature xylene-

soluble component having a content of the o-olefin other than



propyl ene of less than 20% by weight. 7. A nulti-chanber container
according to claim5, wherein the resin filns or sheets constituting the
partition portion are peelable off fromeach other. 8 A nulti-chanber
cont ai ner according to claim5, wherein the resin filmor sheet includes
three or nore layers conprising an inpernost |ayer conprising the

propyl ene-based resin conposition, an internediate | ayer conprising a
resin conposition containing the propyl ene-based resin conposition and a
styr ene- PISRY 161&s Cdme PSSahBa B2 Btit BY nttSMayer  conprising a propyl ene
random copol ynmer resin or a resin conposition containing the

propyl ene-based resin conposition and the propyl ene random copol yner
resin. 9. A ti,- chanber, contai ner, conprisin resin fil.mar sheet
formed into gw%aé ?Hgﬁé_8§ s -%%%F?%é%%ﬂﬁf?é%ﬁ%? &° Safe Pon portion
formed tRereidly, $ 'edrg";‘,%h' fg'ﬂfﬂ@% SPOL Al N&tn o ac‘ﬂt’l%g tli]l%atp'a§%%lt§gnport' on
conprising a propylene-base resin conposition satisfying -such a

requi remgd (AL o2e gleaﬁsb@ecsfﬁefmmécm%rse&e.al ing tenperature (T1) (C)
provi ding a heat-seal strength of 0.2 kgf/15 nm and a heat- sealing

tenperature (T2) (C) providing a heat-seal strength of 2.0 kgf/15 nm (T2 -
Ti) is not less than 20C, and exhibiting a heat-seal strength of not |ess
than 3 kgf/158mma &QltA-ahbibet hadies imentsaddwrdiart ddidl@imosgl ai m 9, - 54-
wherein the propyl ene-based resin conposition conprises the follow ng
conponentwheXeiabtthienedshy &ilinrst -shege ipoluder itatdeomramdrehéafekbow ng
conponent (B) obtained by a

comprising an innermost layer comprising the propylene-based
resin composition, an intermediate layer comprising a resin
composition containing the propylene-based resin composition
and a styrene-based elastomer, and an outermost layer
comprising a propylene random copolymer resin or a resin
composition containing the propylene-based resin composition

and the propylene random copolymer resin.

9. A multi-chamber container comprising a resin film or
sheet formed into a bag shape by heat-sealing and having a
partition portion formed therein, said multi-chamber container
having a heat-sealed portion comprising a propylene-based
resin composition satisfying such a requirement that a
difference between a heat-sealing temperature (T1l) (°C)
providing a heat-seal strength of 0.2 kgf/15 mm and a heat-
sealing temperature (T2) (°C) providing a heat-seal strength
of 2.0 kgf/15 mm (T2 - T1) is not less than 20°C, and

exhibiting a heat-seal strength of not less than 3 kgf/15 mm.

10. A multi-chamber container according to claim 9,



second-stage pol ynerization such that the conponents (A) is contained in
an anount of 10 to 60% by weight and the conponents (B) is contained in an
.amount of 40 to 90% by weight, based on a total weight of the conponents
(A) and (B): Component (A): a polynmer conponent containing propyl ene

havi ng an isotactic index of not Iess_gﬁgn 90% as a main conponent; and
Conmponent (B): a copol yner conponent conprising a copolyner produced from

ropyl ene_and an ( X-ol efi t propyl ene having not nore than 8
Earbon atbRL it KREnBTBPY ?%% ??ﬁélﬁﬁ§ﬁﬁﬂ 9§%§l€Ph§%@ﬁ€1§?§ EBRt ai ned

h I d i t t
xyl ene | TOULEBIES COMBORERT 1) CPLIOWA 1o 3 ”L%?ﬁs%aﬁ%%?ﬁaﬁ”‘é%?b;rﬁe.fgha to
70% b t I ht  of whol t
conpongn o1 er9%§€g%§,a§§d9%$r%%§% nﬁgréwﬁggg§§ engeoggﬁugﬁg ghﬁgngnhein
% I t wei ght
of whol 6 SSoPrHE G bBYHEL M. 16h RUGD XL BRRETgiRal (b 85 Vel

roomtem%%fa%@dxxheaﬁ aROhiP! &F comenets Ry g gk cCankerheof the a-olefin
ot her than propylene of less than 20% by weight. "11. A multi-chamnber

cont ai nercoagponedtBg (Bp ¢kaishOainsdentidh HRwriopy anetbased pesin
conposition satisfies the followng requirenents (i) to (iv): -55- (1) a
pr opyl eneredahtenbathér enf ai 5065l tweididd Wf wiiegRfompohieh)ksa (apnaaat (Bf : an
a-ol efin other than propylene (hereinafter referred to nmerely as "at";
unit: % by weiCghppneahd(A) contpriynsdr ampemargnoenaiinénygypenpysehabl e
conponent

having an isotactic index of not less than 90% as a main

component; and

Component (B): a copolymer component comprising a

copolymer produced from propylene and an oO-olefin other than

propylene having not more than 8 carbon atoms with the proviso
that propylene and ethylene are contained therein as essential
components, and containing a room-temperature xylene-insoluble
component in an amount of from more than 20% by weight to 70%
by weight based on a total weight of whole polymers as a sum
of the components (A) and (B), and a room-temperature xylene-
soluble component in an amount of from 10% by weight to 60% by
weight based on a total weight of whole polymers as a sum of

the components (A) and (B), said room-temperature xylene-

soluble component having a content of the o0-clefin other than

propylene of less than 20% by weight.

11. A multi-chamber container according to claim 9,
wherein the propylene-based resin composition satisfies the

following requirements (i) to (iv):



(hereinafter referred to nerely as "CXS") in the whole polyners as a sum
of the conponents (A) and (B), satisfy the followng fornula: CXS > 5at -
.25 wherein at is 5 to 15% by weight; (iii) a nelting point peak tenperature

thereof is not |ess than 160C, and (iv) a tensile stress at a yielding
point thereof is not nore than 15 MPag12. A mul ti - chanber contai ner
according to claim9, wherein the resin filnms or sheets constituting the
partition portion are el abl e of f from each other. 13. A nulti-chanber
cont ai ner accdﬁdiﬁgpFBPgiﬁPﬁ1@?nt%%Er%ﬁ?F? Todn 19 PrtolYsHedehtncl udes
three or nore |ayers conprising an innernost |ayer conprising the

propyl ene- basdd1)r 8sFANEBRPoST t # - akef it o HiRY dthan propydemsri sing a
resin conposition containing the propyl ene-based resin conposition and a

styrene-based .el astoner . _and.-an outernost_ |ayer. conpri,;sing a. yl ene
randon1cé%ﬁrfﬁgf%§g§iﬁeg?rEE?eE?rpe%% J t?%% b&HFa”n?h&“?W@l%%%R
propyl ene- based resin conposition -56- and the propyl ene random copol yner
resin. and a content of a room-temperature xylene-soluble component
(hereinafter referred to merely as "CXS") in the whole

polymers as a sum of the components (A) and (B), satisfy the

following formula:

CXsS > bat - 25

wherein ot is 5 to 15% by weight;

(iii) a melting point peak temperature thereof is not
less than 160°C; and
(iv) a tensile stress at a yielding point thereof is not

more than 15 MPa.

12. A multi-chamber container according to claim 9,
wherein the resin films or sheets constituting the partition

portion are peelable off from each other.

13. A multi-chamber container according to claim 9,
wherein the resin film or sheet includes three or more layers
comprising an innermost layer comprising the propylene-based
resin composition, an intermediate layer comprising a resin
composition containing the propylene-based resin composition
and a styrene-based elastomer, and an outermost layer
comprising a propylene random copolymer resin or a resin

composition containing the propylene-based resin composition



-56-

and the propylene random copolymer resin.



