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1 . . DESCRI PTI ON

MULTI LAYEROYRFAND CONTAI NER TECHNI CAL FI ELD PCT/IP98/0p e g
present invention relates to a nultilayer film 5 and a contai ner nol ded}
by using the same. More particularly, 1 it relates to a nultilayer film¥
used as a material for containing liquid nmedicine, blood or the like. ¥
in the nedical field, and a contai ner. BACKGROUND ART 10 "
Regardi ng a nedical flexible plastic container such as infusion fluid

bag, a trial of using a nultilayer fPERECBEPTION 3 raw material has been
made to inprove its properties. gples of a conventi onal

Exa
nedi cal nmul tilayer coMfUEFELAYRR | BGEM; AYDe CONTATNER| | owi ng
pol yet hyl epne resins. __1 *Japanese Kokai (Laid-Open) Patent
PublicatioﬂEREﬁCAi Fé§i§4363* A three-layer bag of a linear

| ow densi t | yeth ' ' f_oyter.and i

Loyere Y is not ) ABE ERBRG IS EAL AT ORI S Ve o ML B RGek B,

i nt er nedi a 0 i X .

S apaniee Baf.A; cgptiingr motged 130 (iiHd AETRERE]  moze parriculariy,

A three-| ayer re9aiaisneo @f maidiNlfer WE1m usedeasi AYmaebyehhylegpe, wherein

each density of outer and inner 5 layers is from0.910 to 0.940
g/cnferr], conft@ising 0figdid medicine, blood or the like in the medical
field, and a container.
BACKGROUND ART
10 Regarding a medical flexible plastic container such
as infusion fluid bag, a trial of using a multilayer film as
a raw material has been made to improve its properties.
Examples of a conventional medical multilayer
container include those of the following polyethylene resins.
15 *Japanese Kokai (Laid-Open) Patent Publication No.
| 62-64363% |
A three-~layer bag of a linear low-density
polyethylene, whérein each density of outer and inner layers
is not less than 0.920 g/cm3 and a density of an intermediate
20 layer is less than 0.920'g/cm3
*Japanese Patent Kokai (Laid-Open) Publication No.
63-248633*% '
A three-layer container of a linear low-
density polyethylene,-wherein each density of outer and inner

25 layers is from 0.910 to 0.940 g/cm3, a density of an



2 intermediate layer is fromO0.880 to 0.905 g/cnferr], and a .
difference in density between themis not less than 0.01 g/cnferr] .

*Japanese wRebgsss7d<okai (Lai d- Open) Publication No. 3- 2P 3abds/03b44
A three-layer bag conprising an outer |ayer of a | i near | owdensity

pol yet hyl ene having a density of ngt | ess than 0.920 g/cnferr] , an
I nternmedi ate | ayer of a | i near | ow“density pol yet hyl ene having a
density of not nore than 0.915 g/cnferr] and an inner |ayer of a
branched 10 |owdensity polyethylene having a density of not |ess than

0.918 of CZ?@%%%Sgiate 1aye§3i‘839§§ﬁb§3t8§pt ti{}é?"ba.igdé‘%én@e@nf"g)l i cation

No ee ‘or |'ayers,  conpri sing

i nner and qiBrofuheE }AYEESsPEyAbESHERORRANAY RoUTIPEAY ﬁi&ﬁr&.‘@aﬁgﬁ

branched | owdensity pol yethylene having a density of not nore _
0.930 g/cnferr] withxgag@fiest paktedlt @RIl Y IRAlMIHEH PHubLicatim b 2

density of not less than 0.945 g/cnferr], and an I nternmedi ate | ayer of
a resin obBagmedeb¥ mxing a linear low 20 density polyethyl ene having a
density of not nore than 0.920 g/cnB with not nore than 15% of the
above high-density A thpekydapprebag comprising an didswesyeigyeheofibove
conventional nedical nmultilayer contai ner has any one of the foll ow ng
dr awbacks. linear low-density polyethylene having a density of
not less than 0.920 g/cm3, an intermediate layer of a
linear low-density polyethylene having a density of
not more than 0.915 g/cm3 and an inner layer of a branched
10 low-density polyethylene having a density of not less than
0.918 g/cm3
*Japanese Patent Kokai (Laid-Open) Publication No.
4-266759*
A bag of three ér more layers, comprising inner and
15 outer layers of a resin obtained by mixing a long-chain
branched low-density polyethylene having a density of not more
than 0.930 g/cm3 with 5-40% of a high-density polyethylene
having a density of not less than 0.945 g/cms, and an
intermediate layer of a resin obtained by mixing a linear low-
20 density polyethylene having a density of not more than 0.920
g/cm3 with not more than 15% of the above high-density
polyethylene.
However, the above conventional medical multilayer

container has any one of the following drawbacks.

25 (1) Since the inner and outer layers are composed



25 (1) Since the inner and outer |ayers are conposed
3 with a lowdensity polyethylene resin, the heat resistance is e
not suffi &BM4HRd the sealing strength and drop strength aPETAUPSO3Psweredy: -
as a result of sterilization under high-tenperature conditions, such %
as high-pressure steamsterilization, hag 5 -water sterilization or the
like. (2) After the above sterilization under high-
tenperature conditions, blocking is liable to arise (low bl ocki ng

resi stance). (3) Since the strength of the filmis low, it
is 10 neceithrg Lowrdensity phdyedhlylemechkmessisi, the heat resistdncSi nee
the tensile strength is not sufficient, the rate of producing bags can
not be incheisgifficient and the ggprldng stnangdnmndidrep ostrehgthearean
not be increased at the tinme of heat sealing, sealing can not be 15
performed tAVETeHoRE B FESPd&EarHySterfigajdsn under high-temperafurae

t ranspar enc nd.flexibility are kpmered after sterj|ization. :
When a ned?%ﬁ?l 6RP§Yn§P°bi%§u§P9 “PEESFURR) St sSterilizationn hog. 1 s
roduced, t LI 2n 22,80 I u 20 each other and peripheries of

i ' 52, 298keE HEariaszhsion, b T furga rente

filmns r sea e where a port nenber (port)

20 is inserted betwe B A e til ) g R [,,as §homn in
Fig. 2, since the fi?nRZZ gg%gétBe Tove sterilization WEYSEH high

temperature conditions, blocking is liable to arise (low

blocking resistance).
(3) Since the strength of the film is low, it is
10 necessary to inérease the wall thickness.
(4) sSince the tensile strength is not sufficient,
the rate of producing bags can not be increased.
(5) Since the temperature of a heater can not be
increased at the time of heat sealing, sealing can not be
15 performed in a short time (sealability is poor).
(6) The transparency and flexibility are lowered
after sterilization.
When a medical container (infusion fluid bag) 10 as
shown in Fig. 1 is produced, two films 22, 22 are piled up
20 each other and peripheries of films 22, 22 are heat sealed in
the state where a port member (port) 20 is inserted between
the films.
However, as shown in Fig. 2, since the film 22 bends
largely at the portion adjacent to the port member 20, when a

25 conventional multilayer film is heat-sealed, the film is



| argely at the portion adjacent to the port nenber 20, when a 25
conventional nultilayer filmis heat-sealed, the filmis

educed. TREPUBBIE “oinhol o 15 1 iable Lo arise. | DI SCLOMHISEIRE

| NVENTI ON It is an object of the present invention to
provide 5 a multilayer film which isasuperior in heat resistance,

bl ocki ng resi stance, strength, sealability, transparency, flexibility
and appearance, and is capable of preventing pi nhol e from arising at
the bending portion at the tinme of heat sealing, and a container. 10
The presenBtratehedr sthihe bendisio,@ortianiizd apnd the filwnphicknese aBove
object. As a _result, the present |nvent|on has been conpl et ed.

That is, tKe HF@gentTPﬁyéﬁPFGH pdphde i thieble tepTiFPngs: 15 _
(1) B L kBB AR ARl |2, deni‘i‘?;eiﬂ Chat order:
0950 g cnerr], 20 Hnd FL?LL T T et gt Rt O
density of 5 pu149139Rd #i9mI 20y H & 'duperior in heat resistance,
blocking resistance, strength, sealability, transparency,
flexibility and appearance, and is capable of preventing
pinhole from arising at the bending portion at the time of
heat sealing, and a container.

10 | The present inﬁentors have intensively studied to
accomplish the above object. As a result, the present
invention has been completed.

That is, the present invention relates to the
followings:

15 (1) A multilayer film comprising five layers,
wherein each layer is constituted by a resin having fhe
following density in that order:
1st layer: an ethylene-a-olefin copolymer having a density of
0.930 to 0.950 g/cmS,

20 2nd layer: an ethylene-a-olefin copolymer having a density of
0.890 to 0.920 g/cm3,
3rd layer: a polypropylene having a density of 0.900 to 0.930
g/cm3,
4th layer: an ethylene-a-olefin copolymer having a density of

%5  0.890 to 0.920 g/cm3, and



3rd layer: a polypropyl ene having a density of 0.900 to 0.930 _
g/cn{err]‘vogwmﬁﬁp | ayer: -an ethyl ene-a-ol efin copol yner ha¥kﬁ%ﬁ$&ﬂﬁﬂ§'ty

of 325 0.890 to 0.920 g/cm, and

5 5th layer: an ethyl ene-a-olefin copolynmer having a density of
0.915 to 0.950 g/cnferr]; 5 (2) The multilayer filmaccording
to the above item (1), wherein the resin used in the 5th layer is a

mxed 5 resin obtained by m xi ng an et hyl ene-a-ol efin copol yner

having a density of 0.915 to_0.950 g@@;%grr] wi th a paql ypropylene

havi ng a deRRi L§¥Y8¥:02008thELlene3& Hied it r CARPIYMAS JHiving i@ density of3
to 9:1; (3), The nultilayer filmaccording to the above 10
item (1), Qnetai Kot Re9PQsPACHSEd in the 3rd layer is a m xed resin
obtained by m xing a | ypropyl ene . havin densi t v, .of 0.900 to 0.930
g/cmerr] with not mggg tﬁéﬁ éﬂ%%‘%%rg%tﬁ'& aé:r?ogdin%t%‘gll‘élh%-T’é?Y?-ol efin
copol yner 1N d ' 0 . L0 i 936 . 145 .

(4) The n%?%ilnl %Zr’ %ﬁ%ﬁgégcfgﬁl%i %ggtl 31 tuﬁ'éa datg'glve %&ﬂ%r#%ﬁ)%&m%e?éfﬁdt he

resin ysedrb8ihN8pekdnkay 8y hixdnd %ed ethyldrsi @-oDbai AL HYyoimibRy 2
pol ypropyl ene having a denSity of 0.900 to 0.930 g/cnerr]"wth 5-20%

by wei ght Rava@fgehhukagetg of 0.92l5efio GEBY WRinhayitly @ seNehiypeleled60
to 0.930 g/cnerr]; 20 (5) The nultilayer filmaccording to
any one ofhaving a density of 0.900 to 0.930 g/cm3 in a weight ratio of
1:3 to 9:1;
(3) The multilayer £film according to the aSove

10 item (1), wherein the resin used in the 3rd layer is a mixed
resin obtained by mixing a polypropylene having a density 6f
0.900 to 0.930 g/cm3 with not more than 60% by weight of an
ethylene-a-olefin copolymer having a density of 0.860 to
0.930 g/cmS;

15 (4) The multilayer film according to the above
item (3), wherein the resin used in the 3rd layer is a mixed
resin obtained by mixing a polypropylene having a density of
0.900 to 0.930 g/cm® with 5-20% by weight of an ethylene-a-
olefin copolymer having a density of 0.860 to 0.930 g/cm3;

20 (5) The multilayer film according to any one of
the above items (1) to (4), wherein the resin used in the 2nd
layer and 4th layer is a mixed resin comprising 30-60% by
weight of an ethylene-a-olefin copolyﬁer having a density of

0.910 to 0.930 g/cm3, 35-65% by weight of an ethylene-a-

25 olefin copolymer having a density of 0.860 to 0.900 g/cm3 and



the above itens (1) to (4), wherein the resin used in the 2nd | ayer
and 4th layer is a mxed resin conprising 30-60% by wei ght of an -

et hyl ene- b bdo3ehsef i N copol ymer having a density of 0. 9¢@/Pos/d3080

g/ cnB, 35-65% by wei ght of an ethylene-a- 25 olefin copolyner having a
density of 0.860 to 0.900 g/cnB8 and

6 1-10% by wei ght of a high-densf%y pol yet hyl ene havi ng a

density of 0.955 to 0.970 g/cnjerr]; (6) The rmultilayer film
according to any one of t he above itens (1) to (5), wherein the

pol ypr opyl en S LA s h (Yo Y ! r : to 40

G 10 i n 1R10458 fighy cleq Fon Skbiel s Aot il e iheul &

(7) The mulbihkaxgr ofel bMo8sCepdion® 7P Jne of t he above itens (1) to
(6), wherein a proportion of a thi ckness of each layer is within the

follow ng range: 10(e)st Thayaulti layek®%ilm acadedinyeto hyt 6ndSHE
3rd layer: 3 to 15% 4th layer: 25 to 45% and 5th Tayer: 7 to
20% basedthe wbeveotakemshi(dhnass (&), Mhdiein tHS polypropylen8)uséliein
multilayer filmaccording to the above item (7), wherein the total
t hi ckngss dhet Berdf Llayers haisom @)t flow xrdB0D ¢£rk|te 40 g/10 min. (9) A
contai ner which is obtained by nolding the mul tilayer filmof any one
of the abo¥@30fehsaps) a gelding point of 140 to 170%C;
(7) The multilayer film according to any one of
the above items (1) to (6), wherein a proportion of a
thickness of each layer is within the following range:
10 1st layer: 5 to 15%,
2nd layer: 25 to 45%,
3rd layer: 3 to 15%,
4th layer: 25 to 45%, and
5th layer: 7 to 20%, based on the total thickness of the film; -
15 (8) The multilayer film according to the above
item (7), wherein the total thickness of the film is from 200
to 300 4m;
(9) A container which is obtained by molding the
multilayer film of any one of the above items (1) to (8),
20 said container comprising the lst layer of this multilayer

film as an outer layer and the 5th layer as an inner layer:;

and
(10) The container according to the above item (9),
which is obtained by interposing a polyethylene port member

25 between the films and welding the port member with the films.



20 said container conprising the 1st layer of this multilayer filmas
an outer layer and the 5th |layer as an inner |ayer;

and
(10) The MWAPYPIE according to the above item (9), whiFGTP88184i ned
by interposing a polyethylene port menber 25 between the filns and
wel di ng the port nmenber with the fil ns.
7 BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a front
vi ew showi ng one enbodi nent of the contai ner of the present invention.
Fig. 2 is a fragnentary cross sectional viewtaken 5 along lines A-A of
Fig. 1. BRIEF DESCRIFZIQN DR JTHE fDRAWINGBW show ng anot her enbodi nent
W th respect to the container of the present invention. I n
the respective draw ijg. dotds raurfisrent syiewl shoging ongngmbeddmenite of the
container. 10 BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
Accor di ng (COYYRINAR 19 Sha gYesAE ineepkieRnt i nvention, since a
pol ypropyl ene havi ng the heat resjistance better than that of the
ethyl ene-[err]-ol ef i Fbpd Vierd i SFIFRALATY CROERSSPYLPRGd: VARH: &ARED at e
| ayer), the _ heat resistance of .15 _ the whole filmis inproved.
Accor didngl X919 | %ﬁ'{}f é"iOoFlg‘ Lorevent pinhole fromarising when the

DOLE Pl Fal SO A nety. @ ad | TARAER L CeBan0ahB R Ui R mere,
conpar ati vel#ilkpect to the container of the present invention.
In the resbective drawings, both numeral symbols 10
and 12 denote a container.
10 BEST MODE FOR CARRYING OUT THE INVENTION
According fo the multilayer film of the present
invention, since a polypropylene having the heat resistance
better than that of the ethylene-a-olefin copolymer is used
in the 3rd layer (intermédiate layer), the heat resistance of
15 the whole film is improved. Accordingly, it is possible to
prevent pinhole from arising when the above medical container
(infusion fluid bag) 10 is produced. Particularly, since heat
welding of the port 20 can be performed at comparatively high
temperature and the film is not excessively stretched at the
20 bending portion 24, it is possible to prevent pinhole from
arising at the portion.
In the multilayer £film of present invention, the
resin used in the 5th layer may be a mixed resin obtained by

mixing an ethylene-a-olefin copolymer having a density of

25 0.915 to 0.950 g/cm3 with a'polypropylene having a density of



tenperature and the filmis not excessively stretched at the 20 bending

portion 24, it is possible to prevent pinhole from, arising at the
portion. wo 99/3679 In the multilayer filmof present i peeabismiesqt e
resin used in the 5th layer may be a m xed resin obtained by m xi ng an

et hyl ene-a-ol ef in copolyner having a density of 25 0.915 to 0.950 g/cn8B
with a pol ypropyl ene having a density of

8 0.900 to 0.930 g/cnferr] in a weight ratio of 1:3 to 9: 1.

Also, in the nultilayer filn1of the present i nvention, the resin used

Ip(r)ll ;Bsog;ﬁglngéﬁaw né gggeﬁ?c y &P ESW&% L‘%’ g% y.énte? r?'ﬁlth not nore
than 60% by weight, ayg0 P4f %hgbw%ﬁg_é%{;e%yg\%gg% gﬁ@%%ggﬂ,@ne a-olefin

copol yner having a density o

Furt her nor envbAtiBe, Mghbl ka¥eh skl 9h e I@&%Qr&yer may BN iRiked he
resin used in the 2nd | ayer and 4th layer may 10 be a m xed resin

conpri si ngrad@if0gbkpninedgby afixdhg a pAiitopaeneeftihg Wddem@itPayEng a

density of 0.910 to 0.930Q g/cm, 35-65% by wei ght of an
et hyl efie- a00BODI o 0.93C0pYkyTe Wity g amctensiHan G0Y 1B606rd gt 900
g/cnferr] and 1-10% by wei ght of a high-density pol yethyl ene having a

density of préSerebdys5t-308. PO wgighd: of an ethylene-@tebefin tdepolymer
mul tilayer filmof the present
having a density of 0.860 to 0 930 g/cm
Furthermore, in the multilayer film of the preéent
invention, the resin used in the 2nd layer and 4th layer may

10 be a mixed resin comprising 30-60% by weight of an
ethylene-a-olefin copolymer having a density of 0.910 to
0.930 g/cmS, 35~-65% by weight of an ethylene-a-olefin
copolymer having a density of 0.860 to 0.900 g/cm3 and 1-10%
by weight of a high-density polyethylene having a density of

15 0.955 to 0.970 g/cm>.

Also, in the multilayer film of the present
invention, the polypropylene used in the 3rd layer preferably
has a melt flow rate of 1 to 40 g/10 min. (230C) and a
melting point of 140 to 170°7C;

20 In the multilayer film of the present invention,
wherein a proportion of a thickness of each layer is
preferably within the following range:
1st layer: 5 to 15%,
2nd layer: 25 to 45%,

25 3rd layer: 3 to 15%,



invention, t he pol ypropyl ene used in the 3rd | ayer preferably has a

melt’flowrate of 1 to 40 g/10 -nin. (230[err]C) and a nt of
140 to 170YRP¥MIE? 20 In the nultilayer filn1ofgﬁﬁb¥%§@@g

i nvention, wherein a proportion of a thickness of each |ayer is
preferably within the follow ng range: g 1st layer: 5 to 15% 2nd

| ayer: 25 to 45% 25 3rd layer: 3 to 15%

9 4th layer: 25 to 45% and 5th layer: 7 to 20% based on the
total thickness of the film It is suitable that the total thickness
of the fil ditihs Yayem: 25 tW@0@5% 30V [err]m 5 Furt hernore, the
medi cal container of the present I nvention is characterized in that it
i s obtai ne§tly kaytesi:ng to 2Gihe based |egcthei tatal ‘ahg«clsnesgf ofh&hgh Fidm.
items (1) to (8), sai d contai ner con§;|3|n t he 1st Xer of this

mul ti | ayer It i€ muifakle fhak dihe fRFalnthickness Pﬁy*é?’ea§ &R Afn&roMayer .
10 Reg%&ﬂ; the multilayer filmand container of the

pr esent i n2aR th the heat resistance is inproved, but al so

t he bl Ki t th I t
segl abglci It;ga:ﬁs't faﬁ?ﬁuarr en ;}neogre' fémg%%%fégi ¢on Eaﬁn%%gf’g S‘Sﬁ &,'?_-”%36%5
prevented. j lantion is cha%ééﬁég&fiﬁaeﬂakaxerlgnosfeslimht BYA%R dildg"

and
the multilayer film of any one of the above items (1) to (8),

said container comprising the 1st layer of this multilayer
film as an outer layer and the 5th layer as an inner layer.

10 Regarding the multilayer film and container of the
present invention, not only the heat resistance is improved,
but also the blocking resistance, strength (particularly
tensile strength), sealability and transparency are improved
and pinhole can also be prevented.

15 The resin of each layer in the multilayer film and
container of the present invention as well as the method of
producing the multilayer film and container of the present
invention will-be described in detail hereinafter.

All of physical properties defined in the present

20 invention are based on the provision of The American Society
for Testing and Materials (ASTM). For example, the density,
melt flow rate (MFR) and melting point were measured according
to ASTM D1505, ASTM D1238 and.ASTM D2117, respectively.

Examples of the ethylene-a-olefin copolymer used in

25 the present invention include copolymers of an a-olefin



contai ner of the present invention as well as the nethod of pr oduci ng

the multilayer filmand contai ner of the present . I nvention will be*
described in detail hereinafter. Al'l of physical rties
defined iWOPAB34Pesent 20 invention are based on the pr O\ﬂcﬁ%ﬁ%@%he
Anerican Society for Testing and Materials (ASTM. For exanple, the
density, nelt flowrate (MFR) and nelting point were neasured

accordi ng to ASTM D1505, ASTM D1238 and ASTM D2117, respectively.

Exanpl es of the ethylene-a-olefin copolynmer used in 25 the present

I nvention include copolyners of an a-olefin

10 having 3 to 12 carbon atons, such as propyl ene, 1-butene, 1-
pent ene, 1-hexene, 4-nethyl-1-pentene, }éheptene, 1-octene, 1-

nonene, 1-decene, 1-undecene, 1-dodecengé or the like, and :

et hyl ene. Anong them those having a short-chain as a 5 branched
chai n, produced by the noderate/l ow pressure nethod, are
preferably uskaiing 3 to 12 carbon atomsy fecH $fis pggpylene, l-butene, 1-

Since the 1st | ayer requires tﬁe c?a ical strength _ _
(particul arl yPeR rlg Bfigt 7m%£%§ ﬁgaEQQEﬁﬂest %Q%ﬁtggﬁ' 1-octgge, 1
et hyl ene- a- ol gfnddd, COPQUALR! DaviditeRedeNSdddecRhie OoP30iel Qike, ana
ethylene. Among them, those haQing a short~chain as a
5 branched chain, produced by the moderate/low pressure method,
are preférably used.
* Re 1lst layer:
Since the lst layer requires the mechanical strength
(particularly, tensile strength) and heat resistance, an
10 ethylene-a-olefin copolymer having a density of 0.930 to
0.950 g/cma, preferably 0.935 to 0.945 g/cm3, is used. “Among
them, those having MFR of 1.0 to 5.0 g/10 min. (at 190C)- and
a melting point of 120 to 130°C are used, more suitably. The
thickness of the lst layer is preferably adjuéted within the

15 range from 5 to 15% based on the total thickness of the multilayer £
ilm.

* Re 2nd and 4th layers:
To impart high flexibility to the film and
container, an ethylene-~a-olefin copolymer having a density of

0.890 to 0.920 g/cm3 is used in the 2nd and 4th layers. Among

2 them, those having a melting point of 120 to 130°C are used,
more suitably.
A mixture of two or more resins can be used in these
2nd and 4th layer. For example, when using a mixed resin
25 containing (1) 30-60% by weight of an ethylene-a-olefin

copolymer having a density of 0.910 to 0.930 g/cma, (2) 35-65%



0.950 g/cnferr], preferably 0.935 to 0.945 g/cnferr], is used. Anpbng

them thos (?gg‘ga%l\/FR of 1.0 to 5.0 g/10 mn. (at 190C) and

mel ti ng p0| 8 0 to 130[err]C are used, nore suitably. Tﬁ@T’JPgsmm“

t hi ckness of the 1st layer is preferably adj usted within the 15 range
from5 to 15% based on the total thickness1of the nultilayer f ilm

* Re 2nd and 4th | ayers: To inpart high flexibility to
the film and cont ai ner, an ethyl ene-a-ol efin copol yner having a
density of 0.890 to O. 920 g/cnB is used in the 2nd and 4th
|ayers. AnoRy Weight of an ethyksretfosdekin ngoRokEmernhapsngt aofeh2d tyo

130C are use |t bl A m xture of
two or m)reo% ]-/6Q e tﬂe’%@ gh%é% (3) 1-10% bggwasgh#t RE| 8y BighFor
exanpl e, wh L0 d resi ni_n 30- 60* by wei
of gﬁ et hyI gr%e%ﬁ rygpaoollye fylene 935"1“9 a de S%Yyﬂﬁ' 8hé§% §°aC48r8i sy

21910 H V\gg cﬁ{g‘% rj}a{n elf% 1‘FéaneSI/(g"s EFRCR 03T REr IRBTPRGIaWdEROHEY _
of 0.86Q tolq,w@qrgj cmgrfje,fl{%i@%é%gogﬁgyg%ﬁlght of a high- density

pol yet hyl ene having a densit g/ cnB, respectively,

the heat resistance candify i4RS Qeshai B end- o -lQWE| ch?Sl%hgf'?ib'ty

of the film Anong t he above et hyI ene- err
copol ymer (hose havimfen RRALER sENS]9Y50£0009d25t §/8m925MERCBEEH D, MR
of 1.0 to 509/10 mn. (190[err]C) and a nelting point of 115 to

125[err]C arss0 g/10 min. (190C) and a melting point of 115 to 125C are
preferable. Among the above ethylene-a-olefin copolymer (2),

10 those having a density of 0.870 to 0.890 g/cm3 and MFR of 0.1
to 2.0 g/10 min. (190°C) are preferable. The high-density
polyethylene (3) may be a homopolymer, or a copolymer of
polyethylene and a a-olefin. MFR is preferably from 1 to 30
g/10 min. (190C). Regarding the mixing proportion of the

15 above components (1) to (3), the proportion of the component
(1), that of the component (2) and that of the component (3)
are suitably adjusted within the range from 35 to 55% by
weight, 40 to 60% by weight and 3 to 8% by weight,
respectively,

20 When using the mixed resin, the density of the whole
resin of the 2nd and 4th layers is adjusted within the range
from 0.890 to 0.920 g/cm3.

The thickness of the above 2nd and 4th layers is
preferably adjusted within the range from 25 to 45% based on

25 the total thickness of the multilayer film. Thus, by



preferable. Arong the above ethyl ene-a-olefin copolyner (2), 10 those

having a density of 0.870 to 0.890 g/cnferr] -and MFR of 0.1 to 2.0

g/ 10 m n. wa9993re | C) are preferable. The hi gh-density POOIIPER/03044£ne
(3) may be a homopol yner, or a copol ymer of pol yet hyl ene and a
a-olefin. .MRis preferably from1l to ig g/10 mn. (190[err] Q).
Regardi ng the m xi ng proportion of the above conponents (1) to (3),
the proportion of the conponent (1), that of the conponent (2) and
that of the conmponent (3) are suitably adjusted within the range from

35 to 55% berovidmd\'etﬂé'tabé@et@néoa/ﬁém*éﬁ' g8ye28d 3nk0 AUy WBight .

respectivel Wien using the m xed resin, the denS|ty of
the whol e elaé@ﬁd::ﬂt?f &HetRa RO Te 4£ 01 hayehS bes madintslieddli tdidrdiie Tange
fromO0.890 to 0.920 g/cnferr]. The thickness of the above

2nd and 4t hmaledeg Sit Spossible etermaiytaghushed swrehigthl b€ oy avHalem £ 0
45* pased on 25 the total thickness of the multilayer film Thus, by

12 provi di ng t¥Readmdelayelrand 4th |layers, the flexibility
(elasticity) of the whole filmcan be maintained, thereby making it
p055|blé to maintain T%em§%¢§%gﬂhtb¢ hpatwhebdstange, a polypropylendRe 3rd

| ayer: mai ntai n_the heat resistance, a_polypropylene

havi ng a de‘ﬂ%’i’%’?go? @erg%tyoof) 93808, tA{ Br PROCGABe o8y ben used in thg g
layer. The 88&yf£§£¥[e”%ngaﬁofﬁp%oﬁgEené”%%yp%”t% @JE%lymer containing a

small amount (generally not more than 10% by weight) of c-
olefin such as ethylene, l-butene or the like, in addition to
10 a homopolymer of propylene.

The polypropylene (or copolymer of a-olefin) is
preferably an isotactic polymer having MFR of 1 to 40 g/10
min. (at 230°C) and a melting point of 140 to 170°%C,: more
preferably an isotactic polymer having MFR of 1 to 7 g/10 min.

15 (at 230C) and a melting point of 150 to 170%C.

In the 3rd layer, there can also be used a mixed
resin obtained by mixing the above polypropylene with not more
than 60% by weight, preferably 5-20% by weight, of an
ethylene-a-~olefin copolymer having a density of 0.860 to

20 0.930 g/cm3. As the ethylene-a-olefin copolymer having a
density of 0.860 to 0.930 g/cms, the ethylene-a-olefin
copolymer of the above component (1) or (2) used when a mixed
resin is used in the above 2nd and 4th layers, or a mixed
resin of them can be used.

25 The thickness of the 3rd layer is preferably



smal | amount (generally not nore thaﬁmieg&bz—m?gghﬁz~a ol efin such
as ethyl ene, 1-butene or t.he |ike THiRISHEB BEEN | a ho hg

propyl ene. WO 99/03679 The pol ypr ppy! erRERLACEDopol yrer ‘glo 95&%?14? i s
preferably an isotactic polynmer having MFR of I t0 40 g/lO mn. (at
230[err]C) and a nelting point of 140 to 3&0[err]C, nore preferably an
i sotactic polymer having MFR of 1 to 7 g/10 min. 15 (at 230[err]C) and a
mel ting point of 150 to 170[err]C. In the 3rd |l ayer, there
can al so be used a m xed resin obtained by m xing the above

pol ypr opyl ensdjiasbedowithin the rehge 6@¥by weoi %% bassideablths womdey
wei ght, of an ethylene-[err]-olefin copolyner having a density of
0.860 to 26hfcBB6esg/ ofii the] muladlayeretiidimene-[err]-ol efin copol yner
havi ng a density of 0.860 to 0.930 g/cnferr], the ethylene-a-olefin
copol ymer of the above*Benp&heABYRE) or (2) used when a mixed re5|n is

d th b 2nd d 4th | f th
used. 25 v A Acmekneabe b Send Rty g SdriagrLeands,
(i cness o ohne RaleafiSTof Okl SR LU 54 61615 o
Loy Tene T or PrSgPoByRRS, 1 vlla %@ﬂé‘%égﬁ%ﬂ&ncemgl% @km, those

et hyl ene-[err] n copol ymer having a y of
having a density of 0.925 to 0.935 g/cm3, MFR of 1.0 to 5.0/10

min. (at 190°C) and a melting point of 120 to 130°C are used,
more sﬁitably.

10 When a container having plural (two or more)
chambers is produced, since a releasable seal is required at
the position where the respective chambers are partitioned
off, it is preferable to use a mixed resin containing an
polypropylené having a density of 0.915 to 0.950 g/cm3 and an

15 ethylene-a-oclefin copolymer having a density of 0.900 to
0.930 g/cm3 in a weight ratio of 1:3 to 9:1, preferably 2:1 to
7:1. Examples of the polypropylene used in such a mixed resin
include the same one as that used in the 3rd layer.

The thickness of the 5th layer is preferably

20 adjusted within the range from 7 to 20% based on the total
thickness of the multilayer film. Since all resins of the
1st to 5th layers have high transparency, the transparency of
the &hole film is also good.

When the multilayer film of the present invention

25 is used, there can be used water-cooling or air-cooling type

is Sheet Has Been Replaced
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0.950 g/cnferr] is used in the 5th layer. Anong them those havi.ng a
density of 0.925 to 0.935 g/cm, MR of 1.0 t.o 5.0/.10 mn. (at :
190[ err] O)wendozs7oel ting point of 120 to 130[err] C are usedpCT/IP9s/oaDas
suitably. 10 When a container having plural (two or nore)
chanbers i s produced, since a releasable_seal is required at t he
position where the respective chanbers at partitioned off, it is
preferable to use a m xed resin containing an et hyl ene-a-ol efin
copolymer having a density of 0.915 to 15 0.950 g/cnferr] and a

pol ypropyl ¢ ?@%ﬁ | f t 306/ # | N
wei ght rati%&%_ :%g?% g§€?5%¥% e?g ﬁggZ:%osgtrfsgog7glgaéxanﬁ#%gtofﬁ?he
pol ypropyl ef&niﬁ?@ibﬁ' R&EHo@, NeXefubeshN1aminatiiBal hdenbRe ci2PhePNa GRS, t hat

used in the 3rd layer. The thickness of the 5th layer is
preferably 1g20yiad] 68t €de héPESrhlRcEaNgPariteBulairdy?@¥ubapRd-cRityi)ie total

t hi ckness of the nultilayer film Since all resins of the 1st to 5th

| ayer s haveebogbmicabspffeoigncyhantir saapgaeion,ofthe watehscdulimg il mi s
al so good. When the nmultilayer filmof the present

i nventi®pn @éextrusiend, ihfitationnmbthodedndateextousiog dr-diier meddiadh@ne/ pe
14 coextrusion inflation nmethod, coextrusion T-die nethod, dry

| am nat i on prefierabixtusedon Fanbaghi sathedsed the pPreduckdon musy peyi ew of
the performances (particularly transparency) - _econom cal _efficiency
and sanitatPﬁﬁfoFﬁﬁdmﬁFerEOBPWHSrat“re at which the resin of each layer
is molten. When the temperature is too raised, a part of the
resin is thermally decomposed and deterioration of the
10 performances are liable to be caused by the decomposition
product. Accordingly, the temperature at the time of
producing the multilayer film of the present invention is
normally adjusted within the range from 150 to 250°%C;
preferably from 170 to ZdOTL The smaller a difference in MFR
15 between the resin constituting each layer, the better in order
to maintain the transparency.
The thickness of the film of the present invention
thus produced as described above is normally from 100 to 350
um, preferably from 200 to 300 um, but can be appropriately
20 adjusted according to the purpose. Even if the thickness is
about 250 gm, the film has sufficient strength.
The container of the present invention will be
described hereinafter with reference to Fig. 1 and Fig. 3,

which respectively show one embodiment of the container.

25 Fig. 1 is a front view showing a single-chamber



5 coextrusion inflation method and coextrusion T-die method are

pr ef er abl n both met hods, the production nust be d at
t he tenpe?(%‘%}g?/gﬁa% whi ch the resin of each |ayer IS nmo Fgﬁigl g!ri]'Pt he
tenperature is too raised, a part of the resinis thermally deconposed
and deterioration of the 10 perfornmand&s are |liable to be caused by the
deconposi tion product. Accordingly, the tenperature at the tinme of
producing the nultilayer filmof the present invention is normal | 'y
adjusted within the range from 150 to 250[errLF; preferably from 170
to 200[ er rpedigpd SABpFpéper HinfusdrBelifuidRbaty Lt whagardingsthe

[ anspar erfgnets-chiiber 187 3TtoRketRet I8 nawip i Hasdeterpiied shepe

' ti thus., duced d l.bed ' YA 100 to 350
[orrim prafd ey +PoRrINNCen BoctErArt B aBeYDE T ofes Shoge:

dj ust ed dj ; ' ' : 4 t 250
Cerrim thoipe) hUREabR, BXARR® Gptnly B roonldl® et Piniing wp OUGH' f

the pr §Se”§:gbg¥ﬁ§§:i 2w bhchesth 1adR3ChisPahdaridialidfeV (e £l8881881 O

Fig. 1"and F whi ch respectively show one enbodi'nent of the
cont ai ner. pe2¥pheries of theJcohthinerf MOt aHE W iR INY a (de:@ﬁ{: emémpvEver
15 medi cal container (infusion Iiquid bag) 10. Regarding the

si ngl e- chagbeusifig a meansi sethl@shaeaty segliiadet erfiaasbrsteiicer 10 mag
size is produced by cutting the above resulting two sheet-
be produced by heating sealing after molding the 5th layer of
the mu;tilayer film_into a tube while the 5th layer being

10 inside. As the conditions of heat seéling of the film, the
temperature ranging from 130 to 200°C can be used. For
example, in the case of a film having a thickness of about 250
£m, sealing can be performed within a éhort time (about 0.5
to 6 sec.) within the above .temperature range.

15 As the port member 20, those obtained by molding a
resin having excellent weldability with the 5th layer in the
multilayer film of the present invention, e.g. polyethylene,
etc. are preferably used. As the conditions of heat sealing
in the case of the port member 20 made of polyethylene having

20 a melting point of about 120 to 130, the port member may be
heated at about 140 to 170°C for about 0.5 to 5 seconds after
previous heating for a few seconds.

Fig. 3 is a front view showing a medical container

(infusion liquid bag) 12 having plural chambers for containing

25 a liquid medicine (this figure showing the example of two



like multilayer filnms using a normal nmethod, piling up them 5 together
with each 5th | ayer as the inner |ayer, heat-sealing peri pheries of-
t he cont ai W&999867%and attachi ng a port nenber 20 usi ng PETARAHE3044ch as -
heat sealing. The container 10 may be produced by heating sealing
after nolding the 5th |ayer of the myltilayer filminto a tube while
the 5th layer being 10 inside. As the conditions of heat sealing of the
film the tenperature ranging from 130 to 200C can be used. For
exanple, in the case of a filmhaving a thickness of about 250 [err]m
seal i ng can dRafeefo) lEdReGAPANNG thakt meidiealakontaln®r 12 ha¥ifgs@Aural
within the above tenperature range. 15 As the port nenber 20,

t hose obt ai nebatlyens| dcogtaining chambelrsvildg d)6c dore conpalicdlng idif fddent
the 5th layer in the multilayer filmof the present invention, e.g.

pol yet hyl enekinds ofttiquiéd pedicingby FespPechdvely.cox@ paatd tdoneshioff
seal i ng in the case of the port nember 20 nade of pol yethyl ene having
20 a neltinglpbi atvwerkasealingorestion, 18he YOOR MEIHG thgy rmtainemethe
at about 140 to 170 erréc for abou% g 5.to0. 5 seconds after JémfreVIOUS

heating §or ¥efkuFeetdnpgsportion 18 is brOI‘lﬁeé‘ i“‘?aé‘sf Cén@ Vitehighowi ng a
nmedi cal contajner t %u5|on |, q%h Hg u | ural chanbers for
cont ai ni ng EgesﬁpFFQUl tRe™ & é ﬁb € exanpl e of two
16 chambers). Regar flbBYchR! Eoﬁﬁ%@ﬁ-@r Cl%tha&v'l?{g Hdhd hAidldAl ss

produced in the same manﬁer as that of a single -chamber
medical container 10, but the temperature of heat sealing is
10 set at the temperature lower than that of the peripheral
portion when the weak sealing portion 18 for partitioning the
containing chambers 14, 16. As the conditions of heat sealing
of the weak sealing portion 14, heating may be normally
performed at about 120 to 150°C for about 3 to 6 seconds.
15 When the medical container 12 having plural
chambers is produced, the 5th layer of the multilayer film is
preferably a mixed resin obtained by mixing an ethylene-a-
olefin copolymer having a density of 0.915 to 0.950 g/cm3 with
a polypropylene having a density of 0.900 to 0.930 g/cm3 in a
20 weight ratio of l:3 to 9:1. By using such a mixed resin, the
sealability of the weak sealing portion 18 can be controlled
so that a strength suited to peel off by the liquid pressure
can be obtained.
In the medical container 12 having plural chambers,

25 the conditions of heating sealing of the port member 20 are



chanbers, containing chambers 14, 16 for containing different ki nds of
l'i qui d rredwgggfagmgrespect ively,~ are partitioned off W 150883044
sealing portion 18. \Wen using the container, the 5 weak sealing portion
18 is broken by neans of a liquid pressure, thereby to mx the liquid
medi ci nes. The nedi cal coAfai ner 12 having plural chanbers
S produced in the sane manner as that of a single -chanber

medi cal container 10, but the tenperature of heat sealing is 10 set at

t he tenper re_| ower t@ﬁ” that of . % 8 ripher al portion when the
weak sealln%Hﬁo???ﬁnaTB adey (g ot n% PrE - cont ai ni ng chambers 14,
16. As the g thns of heat sealing of the weak sealing portion 14,
heati ng may normal |y perforned at about 120 to 150[err] C for about
3 to 6 seconds. 15 gnst he nmedical container 12 having plura
chanbers i s produced, tﬁe 5t ﬁ }ayer of the multilayer filmis

preferably a m xed regppo@tRi BRICRY Ml ¥iNG gtihylyene- a- ol efin
copol ymer having a density of 0.915 to 0.950 g/cnB with

pol ypr O?yl ene having A denfi hivehg0a%9@yked Gohdr@lctibhr I‘alﬁ:wr?QLnV\ﬂtht
ratio of 1:3 to 9:1. By using such a mxed resin, the seal ability of
t he weak sefiblhgwhatt rablé8lceasbmolded byl athe Watéﬂ}ddvmingEﬁdéﬂtﬁﬁsion
suited to peel off by the liquid pressure can be obt ai ned.

I n the nedi ¢aflathbai methdd, haespgotlicmedly.chanbers, 25 the conditions of

heati ng sealing of the port menber 20 are
17 The resins A to E shown in Table 1 are as follows.

A: Ethylene-l-butene copolymer [manufactured by
10 Mitsui Kagaku Co., Ltd., densify = 0.940 g/cm3, MFR = 2.1 g/10
min. (190%C)]
B: Mixed resin (density of mixed resin = 0.906
g/cm3) of the following components (a) to (c)
(a) Ethylene-l-butene copolymer [manufactured by
15 Mitsui Kagaku Co., Ltd., density = 0.920 g/cm3, MFR = 2.1 g/10
min. (190°C)], 45% by wei.ght
(b) Ethylene-l-butene copolymer elastomer
[manufactured by Mitsui Kagaku Co., Ltd., density = 0.885
g/cm3, MFR = 0.5 g/10 min. (190°C)], 50% by weight
20 (c) Ethylene-l-butene copolymer [manufactured by
Mitsui Kagaku Co., Ltd., density = 0.962 g/cmS, MFR = 15 g/10
min. (190°C)], 5% by weight
C: Isotactic polypropylene (content of ethylene:
not more than 5% by weight) [manufactured by Mitsui Kagaku

%5 Co., Ltd., density = 0.910 g/cm3, MFR = 1.6 g/10 min. (230°C)]



t he sane as those descri bed above. EXAMPLES Exanples 1

to 5 (Production of multilayer .film . 5 Afilm
havi ng a | ¥&$9/3619st r uct i on shown in the fol | owi ng TablRCTVJRABA304d| ded
by the water-cooling coextrusion inflation method, respectively.

The resins A to E shown in Tablelareaffollows. A

Et hyl ene- 1- but ene copol yner [ manuf act ured8 by 10 Mtsui Kagaku Co., Ltd.,
density = 0.940 g/cmerr], MFR = 2.1 ¢g/10 mn. (190[err] Q]

B: Mxed resin (density of mxed resin = 0.906 g/cnferr]) of the

fol l ow ng conponents fa) E€hg¢Xene-1-butene copolﬁﬂérEgﬁ&hﬁ@ﬁc%ukéheﬂ9
copol yner [manufactured by 15 Mtsui Kagaku Co., Ltd., density = 0.920

g/ cnferr], MFRw XdgaghiCo., Ltdn, ddRefeyriQ,936%pymiei gkR = 2.1 g/10
(b) Ethyl ene-1-butene copol yner el astoner [ manuf actured by Mt sui
Kagaku Co. ,mind.(19@®9{lty = 0.885 g/cnferr] , MFR= 0.5 g/10 nin.
(190C)], 50% by weight 20 (c) Ethyl ene-1-butene copol ymer

[ manuf act ured by EM tMigeKapesin Codensitly, odemikeqd regipo2 §-8@ferr],

MFR = 15 g/ 10 4 mn. (190[err] O], 5% by wei ght . C

| sot acti ¢ P §Pr dpyPRREis iRt &6t oY wekghtnef the regip Ropedt A4% by by

wei ght) [ manuf cit:urgd by, Mtsui, K Ka aﬁzj 25 _Co., ktd., gensi y = 0.910

g/cnjerr], TREERE 1% PP 15FETIS PFepylene (homopolymer

18 [manufactured by Mitsui Kagaku Co., Ltd., density = 0.910
g/em3, MFR = 4.0 g/10 min. (230%C)]

F: Mixed resin comprising 45% by weight of an

10 isotactic polypropylene (content of ethylene: not more than 5%
by weight) [manufactured by Mitsui Kagaku Co., Ltd., density =
0.910 g/cm3, MFR = 40 g/10 min. (230°C)] and 55% by weight of
an ethylene-~l-butene dopolymer [manufactured by Mitsui Kagaku
Co., Ltd., density = 0.920 g/cm3, MFR = 2.1 g/10 min. (190°C)]

15 G: Mixed resin (density of mixed resin = 0.905
g/cm3) comprising 45% by weight of the resin (a), 50% by
weight of the resin (b) and 5% by weight of a polyethylene
homopolymer [manufactured by Mitsui Kagaku Co., Ltd., density
= 0.965 g/cm3, MFR = 15 g/10 min. (190°C)]

20 H: Mixed resin comprising 90% by weight of an
isotactic polypropylene (content of ethylene: not more than 5%
by weight) [manufactured by Mitsui Kagaku Co., Ltd., density =
0.900 g/cm3, MFR = 1.1 g/10 min. (230°C)] and an ethylene-1-
butene copolymer [manufactured by Mitsui Kagaku Co., Ltd.,

25 density = 0.885 g/cm>, MFR = 3.6 g/10 min. (190°C)]



D: Et hyl ene- 1-butene copol yner [nmanufactured by Mt sui Kagaku Co.,
Ltd., densy = 930 g/cnferr], MFR = 2.1 g/10 mn. (

E: M xed f"gé%éﬁm %nsity of mxed resin = 0.927 5 g/cnierr J?gir{%)%‘]sl ng
86% by wei ght of the resin D and 14% by wei ght of an isotactic

pol ypr opyl ene (honopol yner) [ manuf agBured by M tsui Kagaku Co., Ltd.,
density = 0.910 g/cnferr] , MFR = 4.0 g/10 mn. (230[err] Q]

F: M xed resin conprising 45% by weight of an 10 isotactic pol ypropyl ene
(content of ethylene: not nore than 5% by wei ght) [manufactured by
Mtsui Kagaku Co., Lt&8:, Méwedtyesin CQWBIQSQF’@nPégr by, wedght 4F ¢gheo nin.
(230[err]C)] and 55% by_wei ght of an et hyl ene-1-but ene copol yner

[ manuf act ur€®SHy M 2R 1ﬁﬁgg¥uweightcﬁ.f, apy dsotgsitdic polyPTeRY g err],

MFR = 2.1 g/10 i 19 Q] .15 - in (densi f
m xed resi ﬁflzmaé%%%ﬁerwE%%ﬁ%%?fyresnﬁwi gﬁiﬁgu&s%agy%i e O 'hrgnflets?/n'o

(a), 50% by . el gRt gesj.(h) ,and 5° wei pol yet hyl ene
honmopol ynerdTIﬁ%ﬁWaEtQFggébéyﬁﬂnt SUVQRaﬁa%G%C&/,{OOE%‘ e grei?s(ﬁ:z/f = 0. 965
g/cn{ersu"], MFR = 15 g/ 10 min. (190[err]C] 20 H Mxed resin
conpri sing 90% by wei ght of an i sotactic polypropyl ene (content of

et hyl ene: not nore than 5% by wei ght). [ manuf actured by Mtsui Kagaku
Co., Ltd., density = 0.900 g/cmerr], MFR=1.1 g/10 mn. (230C] and
an et hyl ene- 1- but ene copol ynmer [nmanufactured by Mtsui Kagaku Co.,
Ltd., 25 density 0.885 g/cnmerr], MFR = 3.6 g/10 min. (190[err] Q)]
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20 ' [err]

(Product i tai ner) - : Using the films ofp 1, 3
and 5, a g?ﬁgPMﬁﬂg chanber nedi cal container (infusion Il(nu{§m8§§?4lo
havi ng an i nternal volune of 500 m was produced, respectively. Heat

5 sealing in case of nolding this nmedi &l container 10 was per f or med
at 145[err]C for 4.5 seconds, whereas sealing of a port menber 20 was
performed at 145[err]C for 3 seconds. Using the film of
Exanmples 2 and 4, a nedical cont ai ner |nfu5|on liquid bag) 12 having

plural chanbers and 1FTognGtHen f QRHYH&P%H 900 m was produced. Heat
v L = T
orton 10\ )RR AL (e ol SR ot Rl of
the port menffe 4 USRI U (e SROYRL TRIL G oduced, respectively. Heat

5 sealing in case of molding this medical container 10 was
performed at 145°C for 4.5 seconds, whereas sealing of a port
member 20 was performed at 145°C for 3 seconds.

Using the film of Examples 2 and 4, a medical
container (infusion liquid bag) 12 having plural chambers and

10 an internal volume of 900 ml was produced. Heat sealiﬁg in
the case of molding this medical container 12 was perfoimed at
185C for 4.5 seconds, whereas heat sealing of a weak sealing
portion 14 was performed at 135°C for 4.5 seconds and sealing
of a port member 20 was performed at 160°C for 3 seconds.

15 As the port member 20 used in the above medical
containers 10, 12,. those made of an ethylene-l-butene
copolymer having a density of 0.945 cm® and a melting point of
about 128°C were used after heating at about 740°C using a
heater before sealing.

20 (Test Examples)

With respect to the medical containers (infusion
bag) 10, 12 obtained by using the multilayer films of
Examples 1 to 5, the evaluation test of various
characteristics and examination of pinhole were performed by

25 using the following methods.



containers 10, 12, those nade of an ethyl ene-1-butene copol yner . havi ng
a density of 0.945 cnB and a nelting point of .about 128[err]C were-
used afterWRa%83I63Y at about 740[err]C using a heat er bEBEBIBISBHM4 ng.
20 (Test Exanpl es) Wth respect to the nedica
contai ners (infusion bag) 10, 12 objpined by using the nultilayer
films of Exanples 1 to 5, the evaluation test of various .
characteristics and exam nation of pinhole were perforned by 25 wusing the
fol |l ow ng net hods. 22

Heat resistance: A codst nRisidisaride! eal dbhbainer wWastfiiedavweien and

subj ected to hi gh-pressure steam sterilization at 110C for 40 m nutes.
Then, the stistildfed watarfandesuljectedakageighdpsestutreaktigamof t he
container was 5 visual | y observed. Drop test: After
refriger at igkpmikligatiqre ath X¥hCai frer 40 miputedr opPeeni rthet Atakei gt of 1
min three directions five tinmes, respectively. The state_of breakage
and seal | &afgrnation,dareakage |3ndhsedlecleakage of the confpinesj vasy:
The natur al discharging:Pro erty of the internal liquid was visually
observdd. Visually observiedmsparency: A container was filled with

o e o B A FEUAPed® DO BREaEHRS o & bhhedthgn 11
was dropped from the height of 1 m in three directions five
times, respectively. The state of breakage and seal leakage
was visually observed.

10 Flexibility: The natural discharging property of the
internal liquid was wvisually observed.

Transparency: A container was filled with distilled
water and subjected to high-pressure steam sterilization in
the same manner as that described above. Then, the state of

15 the container waé visually observed and, furthermore, the
light transmission at 450 nm was measured.

Appearance: It was visually observed, and the state
of crease, blocking, deformation and breakage was examined.

In the evaluation of the above heat resistance, drop

20 test, flexibility, transparency and appearance, the symbols
"@", "O", "A" and "x" denote "Excellent”, "Good", "Slightly
Poor” and "Poor", respectively.

Examination of pinhole

After three thousand of medical containers (infusion

25 fluid bag) were filled with physiological saline and then



15 the container was visually observed and, furthernore, the l'i ght

transm ssi 0 nm was neasured. Appear ; S
visual ly (%@%%g , and the state of crease, bl ocking, g@f@?gﬁg’??‘*gﬁ and
br eakage was exam ned. In the evaluation of the above heat
resistance, drop 20 test, flexibility,23ransparency and appearance, the
synbol s "[err]™, "[err]", "[err]" and "x" denote "Excellent",
"Good", "Slightly Poor" and "Poor", respectively.

Exam nati on of_ pi nhol e After three thousand of nedical

cont ai ner s 83K WD 235 TYRRET) HERPPSEs cthe | PERSSREH PRythel agsenresgfi ne
and t hen ealed with a

rubber st oﬁi’é’?’?"]t%ea‘br"é%%rﬁ?ealo‘?é (PR RE BIP_e porgﬁmh‘fﬂ?‘é g{stap{i,gegegyed
portion of \Ishﬁ\ptf (r)1 gﬁéﬁgf@%@(@?ﬂ}@gg@?&’c c%%?{:':sé n\glgﬁaé L]%@%ﬁoil%eﬁ%ga%ataltc
10

capacity type ester a an a a
The above tgstagieBild S, aghWe 15 bl e 2.
5 The above test results are shown in Table 2.
10
15
20

25
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25 ‘ As is apparent fromthe results of Table 2, the

cont ai ner Wb dbfiss7B’ €sent i'nvention showed good results in a'i’Y’:a‘/ Jpos/odohgm Of
heat resistance, drop test, flexibility, transparency appear ance.
In the exam nation of pi nhol e, any defective 5 products wi th pinhole

wer e not observed. Accordi2fg to the sane manner as that
described in Exanples 1 to 5, filnms having the |ayer construction
shown in the followi ng Table 3 can al so be nol ded. These fi | ms al so

have the sane excel |l ent pr operties as_those descri bed above.
Among the resins showdSi ASTapPaTent) fxom\ the tasults ‘?fol'#"ﬂ?/@se ’ th%:

Et hyl ene- 1- but ne copol manuf actured b M t sui ., Ltd.,
density = 0% P@PF'[O rfy F:?zq\/%ﬁesefg: DNV n(m%‘{r%# resul-le in any

Et h I 1-h t I f act d.b 15 Co.._ltd
eyl ene- L DL gng e sl iR Ll 2o il B! et bkl 16 Bourtidy:
d t f 0 5

R e SRS g £ 9000 AP SEHA s
wei ght pf t heJsesidy (Akn pmﬂwlévlv;@& ESt ToKSERFedi Ng 85% by wei ght of the

resin J and 15% 20 by weight of an isotactic pol ypropyl ene (honopol yner)
[ manuf act ured by M tsugicofadaifg @ tHd Gamdlaisiner ad. Ho: descrbéedienr],

MR = 4.0 g/10 mn. (230*Q)] N:.. M xed resin conprising 85% by meight
of the resi Exampladd 1 to 5,1FH0ilms weiwitig ofhel M aper acdn StPid o Pyheme in
(hormopol yner) 25 [ manuf actured by Mtsui Kagaku Co., Ltd., density =
0. 910 the following Table 3 can also be molded. These films also
have the same excellent properties as those described above.
10 Among the resins showq in Table 3, J to N are as
follows.
J: Ethylene-~l-butene copolymer [manufactured by Mitsui Kagaku
Co., Ltd., density = 0.945 g/cm3, MFR = 10 g/10 min. (190°C)]
K: Ethylene-l-butene copblymer [manufactured by Mitsui Kagaku
15 Co., Ltd., density = 0.895 g/cm>, MFR = 1.0 g/10 min. (180°C)]
L: Mixed resin (density of the mixed resin = 0.915 g/cm3)
comprising 55% by weight of the resin (a), 35% by weight of
| the resin K and 10% by weight of the resin (c)
M: Mixed resin comprising 85% by weight of the resin J and 15%
20 by weight of an isotactic poiypropylene ( homopolymer)
[manufactured by Mitsui Kagaku Co., Ltd., density = 0.910
g/cm®, MFR = 4.0 g/10 min. (230%C)]
N: Mixed resin comprising 85% by weight of the resin (a) and

15% by weight of an isotactic polypropylene (homopolymer)

25 [manufactured by Mitsui Kagaku Co., Ltd., density = 0.910
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g/cnferr], MFR = 4.0 g/10 mn. (230[err] Q)]
wosfbibssw 20 ' -

26

g/cm3, MFR = 4.0 g/10 min. (230°C)]

5

PCT/JP98/03044



25 . WD 99/03679 27 : [err]

28 w836 AL APPLI'CABI LI TY The nul ti | Y6 pobbdgdy 2nd
cont ai ner of the present i nvention are superior in heat resistance,
bl ocki ng resi stance, strength, sealability, transparency, flexibility
5 and appear ance, and have such an advaWt age t hat pinhol e do not
arise at the bending portion at the tine of heat sealing. Ther ef or e,
the nultilayer film and contai ner of the present i nvention can be
suitably used as a nedical container such as i nfusion fluid bag, blood
bag or the like. 10 The di|scl ospre ok Jappnese Pat ent
Application Seri al Nz 9- 192465, fliled pn July 177 1997, is
i ncor porated herein by E r ef erjence. ‘
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15 20 25 - 29

CLAI V5 1. Anultilayer filmcenprising five Ia e

wherein eWOP03678r i s constituted by a resin having the %3?“5®Phg
density in that order: 5 1st layer: an ethylene-a-olefin copolyner havi ng
a density of 0.930 to 0.950 g/cn{eﬁé], 2nd | ayer: an

et hyl ene-a-ol efin copol yner having a density of 0.890 to 0.920
g/cnerr], 3rd layer: a polypropyl ene having a density of 0.900 to
0.930 10 g/cnferr], 4t h | ayer: an ethyl ene-a-ol efin copol yner having

a density pfpusTRIAL8ABPLECABERETY crierr], and
The multilayer film and container of the present

invention are superior in heat resistance, blocking
resistance, strength, sealability, transparency, flexibility

5 and appearance, and have such an advantage that pinhole do not
arise at the bending portion at the time of heat sealing.
Therefore, the multilayér film and container of the present
invention can be suitably'used as a medical containef such as
infusion fluid bag, blood bag or the like.

10 The disclosure of Japanese Patent Application Serial
No.9-192765, filed on July 17, 1997, is incorporated herein by

reference.
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20

25



5th layer: an ethyl ene-a-olefin copolyner having a density of 0.915 to

0.950 g/c . - 2. The multilayer filmac claim
1, V\h%(r?gélél%g%e resin used in the 5th layer is a m xed rﬁg‘g&b&%ﬁa
obt ai ned by m xi ng an et hyl ene-a-ol efin copol yner having a density of
0.915 to 0.950 g/cmw th a pol ypropyl ene2Ravi ng a density of 0.900 to
0.930 g/cnferr] in a weight ratio of 1:3 to 20 9:1. 3.

The nmultilayer filmaccording to claiml, wherein the resin used in
the 3rd layer is a mxed resin obt ai ned by nixing a pol ypropyl ene

having a density of 0.900

0 0.930%AdMSerr] with not nore than 60% by
wei ght of an 25 ethxlene

t
efin cop oI mer having a density of 0.860 to
30 0. 930 g/an ilayer $1 é’qmrﬁsll&ygerflf"q heESSTdi ng to

claim3, used is.a n1xed resin

obt ai ned by ﬂ?—&f—'hﬁ ﬁaﬁél §B¥85yi‘§n8°ﬂ F‘f'fb‘bcfdd A’suat ?e&mo hayengs the § . 930

g/cnB with ht of an hyl ene-a-ol efin copol yner having a
density of goﬁgéQ?Xgmﬁgg ycﬁFeFﬁft ordert 5. The multilayer film

according t o]

2nd | ayan 9 EQEE EP ethyiéﬁlg”% >]<°eJE re5| n %_ |et51{1%lgar v%%lggoatf{é}xéfh} h:f‘f
of an 10 gtbgbeeg gggfbacﬁapolyner havi ng a denS|ty of 0.910 to

0.930 g/cnB, 35- 65@6by wei ght of an ethyl ene-a-ol efin

2nd layer: an ethylene-a-olefin copolymer having a density of

a- ol
1t
n

0.890 to 0.920 g/cm3,
3rd layer: a polypropylene having a density of 0.900 to 0.930

10 g/cm3,
4th layer: an ethylene-a-olefin copolymer having a density of
0.890 to 0.920 g/cm3, and
5th layer: an ethylene-a-olefin copolymer having a density of
0.915 to 0.950 g/cmS3.

15 2. The multilayer £ilm according to claim 1,
wherein the resin used in the 5th layer is a mixed resin
obtained by mixing an ethylene-a-olefin copolymer having a
density of 0.915 to 0.950'g/cm3-with a polypropylene having a
density of 0.900 to 0.930 g/cm3 in a weight ratio of 1:3 to

20 9:1. |

3. The multilayer f£film according to claim 1,
wherein the resin used in the 3rd layer is a mixed resin
obtained by mixing a polypropylene having a density of 0.900
to 0.930 g/cm3 with not more than 60% by weight of an

25 ethylene-a-oclefin copolymer having a density of 0.860 to

A



copol ymer having a density of 0.860 to 0.900 g/cnferr] and 1-10% - by

wei ght of a high-density pol yet hyl ene having-a density of 0.955 to-
0.970 g/ crﬂ’@ﬁ?’?@“g 15 6. The multilayer film acB6FdPIP3PY any -
one of claims 1 to 5, wherein the polypropylene used in the 3rd | ayer
has a nelt flowrate of 1 to 40 g/10 m nggp(230[err]C) and a mel ting
point of 140 to 170[err]C. 7. The nmultilayer filmaccording.
to any one of 20 <clains 1 to 6, wherein a proportion of a thickness of
each | ayer is within the follow ng range: 1st layer: 5 to 15%

2nd | ayer: @5980 456m3. 3rd layer: 3 to 15% 25 4th layer: 25 to 45%
and 31 5th layer: 7 to
20% based on the totdl tThekmelsidayehefilimmeccording to claim83,The
multilayer filmaccording to claim?7, wherein the total thickness of
the filmiswhesainobheorgodn used| énrthe 35d layer is a gixed resiai ner

whi ch is obtained by nol ding using the nultilayer filmof any one of
claims 1 toobtaippd by migdRgarnBPlYDREPYiPAg hA¥iNg: o depsidy ofi §-900
multilayer filmas gn outer Ia%fr and the 5th |layer as an inner_|ayer.
10. Thed contai AeP3cadPEYNYLED SraPh by WALGRT OF 20 e5hrirneq dnplefin

| nterposing 2 BeL%eL LS8 P heNBTRE" o2°h"B8D 42%0.930 g/em3.

5. The multilayer £ilm according to any one of
claims 1 to 4, wherein the resin used in the 2nd layer and 4th
layer is a mixed resin comprising 30-60% by weight of an

10 ethylene-a-olefin copolymer having a density of 0.910 to
0.930 g/cms, 35-65% by weight of an ethylene-a-olefin
copolymer having a density of 0.860 to 0.900 g/cm3 and 1-10%
by weight of a high-density polyethylene having a density of
0.955 to 0.970 g/cmS.

15 6. The multilayer f£film aécording to any one of
claims 1 to 5, wherein the polypropylene used in the 3rd layer
has a melt flow rate of 1 to 40 g/10 min. (230°C) and a
melting point of 140 to 170°C.

7. The multilayer film according to any one of

20 claims 1 to 6, whérein a propoftion of a thickness of each
layer is within the following range:
lst layer: 5 to 15%,
2nd layer: 25 to 45%,
3rd layer: 3 to 15%,

25 4th layer: 25 to 45%, and

I
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films, and wel ding the port nenber with the fil ns. 15 20
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31

5th layer: 7 to 20%, based on the total thickness of the film.

8. The multiléyer film according to claim 7,
wherein the total thickness of the film is from 200 to 300
£m.

9. A container which is obtained by molding using
the multilayer film of any one of claims 1 to 8, said
container comprising the 1st layer of this multilayer film as
an outer layer and the 5th layer as an inner layer.

10. The container according to claim 9, which is
obtained by interposing a poiyéthylene port member between the

films and welding the port member with the films.

* [ L M S *



