1 Description MEDI CAL GAS BARRI ER FI LM AND MEDI CAL BAG USI NG THE SAME
Technical Field 5 The present invention relates to a gas barrier film
suitabl e for nedical applications andlcapable of maintaining excellent gas
and vapor barrier properties and restricting elution of conpounding
ingredients of the film and ingredients of an adhesive w thout inpairing
10 flexibility, transparency and inpact resistance of the filmeven after
heating and sterilizing treatnent and |ong storage, and a nedi cal bag
using the gas barrier film Badlegrawmptdh Plastic bags such as infusion
sol ution bags have 15 advantages of easy handling and sinple disposal
after use. Currently, polyethylene as a safe material is generally used
for plastic bags prevailing in the field of nmedical containers. However,
si nce pohyethwierend ss@rREast iFq thaving i phca20 rgas ETMeabiEi 8pMBEhen
easily oxidized nedicine such as amno acid is contai-ned in a nedical bag,
the medi€glnhag a1 srogengrally held in a plastic outer bag having gas
barrier property together with an oxygen absorber. On the other hand, to

reduge costs thé'l?ré)géﬁrt bagren 2ot N&L L2 PBS bBCA GadepRPdike ARt gas
barrier property t

suitable for medical applications and capable of
maintaining excellent gas and vapor barrier properties and
restricting elution of compounding ingredients of the film
and ingredients of an adhesive without impairing
10 flexibility, transparency and impact resistance of the
film even after heating and sterilizing treatment and long
storage, and a medical bag using the gas barrier film.
Background Art
Plastic bags sugh as infusion solution bags have
15 advantages of easy handling and simple disposal after use.
Currently, polyethylene as a safe material is generally
used for plastic bags prevailing in the field of medical
containers.
However, since polyethylene is a plastic having high
20 gas permeability, when easily oxidized medicine such as
amino acid is contained in a medical bag, the medical bag
is generally held in a plastic outer bag having gas barrier
property together with an oxygen absprber.
On the other hand, to reduce costs of the outer bag,

95 there has been a demand to impart gas barrier property to




the nedical bag itself and various plastic materials having gas barrier
property as well as properties including flexibility, transparency and

i mpact resistance have been consideréd. 5 A plastic material described in
Patent docunment 1 is characterized in that it is a multilayer film having
a heat sealing resin layer, a biaxial oriented polyester resin filmwth
an i norganic oxide deposited |layer, a biaxial oriented polyamde resin
filmand a surface 10 protective fil wherein the deposited | ayer of the
bi axi al 6hicenmedipdlyeBedr ¥lesehlfiand i ¥agdidtedPie SitHe RedeeeatFng resin
| ayer, the surface on the opposite side to the deposited surface of the

bi axi al beivamed PosydsterierespFdiantys agheredlt 026nePEaPrade ®¥ t he

bi axial 15 oriented polyam de resin film and the surface protective film .
i s di sposed lardihe Otdreibsliiftacet ohnishe timxy &ind dmpattedepdlsy@nice resin
film A plastic material described in Patent docunent 2 is characterized
in that hkves meanl tbhayetefetdim having 20 a pol yethylene |layer formng a
heat sealing part, a cyclic olefin polymer |ayer and a pol yet hyl ene

t erepht hal at e al gyersii ¢ hmadeirnengai €cpxbde depao=itedt| dpeumentterein t he
pol yet hyl ene |l ayer is adhered to one surface of the cyclic olefin polyner

layer and st he fdeposbied davier ©father2hspal wetit enge kerepht halwiteg | ayer is
adhered to the other 3

a heat sealing resin layer, a biaxial oriented polyester

resin film with an inorganic oxide deposited layer, a

biaxial oriented polyamide resin film and a surface

10 protective film, wherein the deposited layer of the

biaxial oriented polyester resin film is adhered to the

heat sealing resin layer, the surface on the opposite side

to the deposited surface of the biaxial oriented polyester

resin film 1is adhered to one surface of the biaxial

15 oriented polyamide resin film, and the surface protective

film is disposed on the other surface of the biaxial
oriented polyamide resin film.

A plastic material described in Patent document 2

is characterized in that it is a multilayer film having

20 a polyethylene layer forming a heat sealing part, a cyclic

olefin polymer layer and a polyethylene terephthalate

layer with an inorganic oxide deposited layer, wherein the

polyethylene layer is adhered to one surface of the cyclic

olefin polymer 1layer and the deposited layer of the

25 peolyethylene terephthalate layer is adhered to the other




surface of the cyclic olefin polymer layer. A plastic material described in
Pat ent docunment 3 is characterized in that it is a multilayer film having
a heat sealing |layer (ethylene polyneB) a biaxial 5 oriented fil m (biaxial
oriented polyethylene) substrate wth an inorganic oxide deposited |ayer
and a protective film(biaxial oriented polyamde filn), wherein the heat
sealing layer is adhered to the surface on the opposite side to the

i norgani c oxi de deposited |ayer of the biaxial 10 oriented filmsubstrate,
and the puatieds velfthm ivchipereédfii@ tirel $neFad@YsT + he i norgani ¢ oxi de
deposited layer of the biaxial oriented filmsubstrate. [Patent docunent
1] Japanese Unaxniisdd Pataner 1Rdbldasty bpe o 1n20e4-583380 ¢BmEPAt ent
docunent 2] Japanese Unexam ned Patent Publication No. 2001-157705 [ Patent
docunent 13] chapaeser Unexamimeth #at 2ot 1 s PabhidatiilanydNo. £ 2004h 3486811

Di scl osure of the Invention 20 Problens to be Solved by the Invention

Medi cal bagserequseelifay @wamt e, (dgaflersi spabgrert)g haat bigxdnd
sterilizing treatnment and safety to drugs contained therein (especially,

| ow & ut ben hehayior1ef (bearPEUNE g h PEACPb RS Haf1 & & BSEIbEitk@tand
i ngredients 25 of an adhesive) in addition to properties such as 4
with an inorganic oxide deposited layer and a protective
film (biaxial oriented polyamide film), wherein the heat
sealing layer is adhered to the surface on the opposite
side to the inorganic oxide deposited layer of the biaxial
10 oriented film substrate, and the protective film 1is
adhered to the surface of the inorganic oxide deposited
layer of the biaxial oriented film substrate.
[Patent document 1] Japanese Unexamined Patent
Publication No. 2004-58336
15 [Patent document 2] Japanese Unexamined Patent
Publication No. 2001-157705
[Patent document 3] Japahese Unexamined Patent
Publication No. 2004-148681
Disclosure of the Invention
20 Problems to be Solved by the Inventicn
Medical bags require, for example, heat resistance
to heating and sterilizing treatment and safety to drugs
contained therein (especially, low elution behavior of

compounding ingredients of a resin film and ingredients

25 of an adhesive) in addition to properties such as




flexibility, transparency and inpact resistance, which are required for
conventional plastic bags. However, in the present circunstances, a
plastic material which fulfills all df the properties has not been found.
5 The nultilayer filns disclosed in Patent docunents 1 to 3 have a common
problemthat flexibility is low and thus creases and lines are easy to
generate when an infusion solution bag or the like is formed of the fil ns.
Further, the nultilayer filns described in Patent 10 docunents 1 and 2
have t he frobileld that dasrrpBavapey G riepaptopertietanre eddyi ¢l | oner
over time since the deposited |ayer of the polyester (polyethylene

t er epht alaatee)r dqu hr sdbEoracenvendiisposed basthe brds -of Hoarevawnerimur f ace
of a packagi ng body using the nultilayer 15 filns. The nmultilayer filns
descri bedhen PBateerdnt dociunemhstinard ,3 haveltlsde ipr oblaemutitat tWiel ddhesi ve
used for adhesion between the layers.is eluted. In the nmultilayer filns
descri beduinf Pat enkldocumeth s grapedrIiesinee hbe tHiaeknesankbet ween an
outer surface of a packagi ng 20 body using the nultilayer filnms and the

depospted | ayerrhel fudred 1aygastandsvapeic IHP@rihesacant! aveunersti ne.
An object of the present invention is to provide a gas barrier film

sui tabl e ;f i, redi.cal @&p&mﬁ% Bébqwttlrpat of1 £gabiZiiRg; axceldeningas and
vapor barrier properties e maintaining flexibility, transparency

andlrma%kéé creases and lines are easy to generate when an
infusion solution bag or the like is formed of the films.
Further, the multilayer films described in Patent

10 documents 1 and 2 have the problem that gas and wvapor
barrier properties are easy to lower over time since the
deposited layer of the polyester (polyethylene
terephtalate) film substrate is disposed at the side of

an inner surface of a packaging body using the multilayer

16 films. The multilayer films described 1in Patent
documents 1 and 3 have the problem that the adhesive used

for adhesion between the layers 1s eluted. In the
multilayer films described in Paten£ documents 2 and 3,
since the thickness between an outer surface of a packaging

20 body using the multilayer films and the deposited layer
is small, gas and vapor properties can lower over time,

An object of the present invention is to provide a

gas barrier filmsuitable formedical applications capable

of realizing excellent gas and vapor barrier properties

25 while maintaining flexibility, transparency and impact




resi stance of the filmand controlling elution of conpounding ingredients
of the filmand ingredients of an adhesive even after heating and
sterilizing treatment and |ong storadge, and a nedical bag using the gas
barrier film 5 Means for Sol ving Problens To sol ve the above-nenti oned
probl ens, the present invention provides (1) a nedical gas barrier film
conprising a nmultilayer gas barrier filmand a nultilayer substrate film
adhered 10 to the nmultilayer gas barrier film wherein the nultilayer gas
barrier fidsnshehodescd depesi ffildm ordraht etbrpotgésiag kdydridavial a
deposited | ayer of an inorganic oxide on one surface, an oriented

pol yam dedmgyennddher edgtreditent surf dadee dfi irhendepoginestii ¢mayero bfan he
deposition oriented 15 polyester |ayer and a polyethyl ene | ayer adhered to
the surfaage: oweheveoppostée Isegdeing she adbet eéd zdurd ace adfmdhie amd i ent ed
pol yam de | ayer to the deposited layer, the nultilayer substrate film

i ncl udes 13y gltics 4 &f ia0kyBE i claayBl g @91 84 ash ONRLs ayeri @nd idheat
sealing layer and is 20 adhered to the other surface of the deposition

ori engedy R yepher shavemqg apdobherfieat sealing |layer is disposed on the
surface on the opposite side to the adhered surface of the nultilayer

substrate fil mbosbhe denasiione RERREL PUYATE ehs! Vbl p2R AL 3

medi cal gas barrier filmas stated in the above

invention provides
{1) a medical gas barrier film comprising a multilayer
gas barrier film and a multilayer substrate film adhered
10 to themultilayer gas barrier film, wherein themultilayer
gas barrier film includes a deposition oriented polyester
layer having a deposited layer of an inorganic oxide on
one surface, an oriented polyamide layer adhered to the
surface of the deposited layer of the deposition oriented
15 polyester layer and a polyethylene layer adhered to the
surface on the opposite side to the adhered surface of the
oriented polyamide layer to the deposited layer, the
multilayersubstratefilmincludesaacyclicolefinpolymer
layer, an elastomer layer and a heat sealing layer and is
20 adhered to the other surface of the deposition oriented
polyester layer, and the heat sealing layer is disposed
on the surface on the opposite side to the adhered surface
of the multilayer substrate film to the deposition
oriented polyester layer,

25 (2) a medical gas barrier film as stated in the above




(1), wherein the multilayer substrate filmhas a cyclic olefin polyner

| ayer, a first elastoner |ayer adhered to one surface of the cyclic olefin
pol ymer |ayer, a heat sealing |ayer 6n the opposite side to the adhered
surface 5 of the first elastomer |layer to the cyclic olefin polynmer |ayer,
a second el astoner |ayer adhered to the other surface of the cyclic olefin
pol ynmer |ayer and a polyethylene | ayer adhered to the surface on the
opposite side to the adhered surface of the second el astoner layer 10 to
the cyclildlol efiarpohytée [mldril43rasmbditcad tgadibar hirer af idymlasc st at ed
in the above (2), wherein the total thickness of the first el astoner

| ayer anda itdieisgoohdnelradtgrer, laayanr dts a4 boerdd efyetrhadidrekness of the
mul tilayer substrate film 15 (4) a nedical gas barrier filmas stated in

t he abovend lgurnbeeeiot tﬂrleetdaycmess:péfmeppquy@myi@perl aypemedt the

mul tilayer gas barrier filmis 1 or 2 tinmes larger than the total

thi cknessieafl 1he eposi dhothord b edrpokyast eb thayganand d ke rard @nt ed
pol yam de | ayer, 20 (5) a nedical gas barrier filmas stated in the above

(1) , swherein et e ol %qtagyﬂeﬂerlPyﬁéroéot@ﬁe%&nheyeﬁeea% phaifl&F filmis
a three layer filmformed of a linear polyethylene filmhaving a density

of 0. 91Q, ;%of 23Q 94 618 egﬂ%’sﬁ;ﬁ%% &Y ee%eg@a' e i Ly gach having

a density 0.950 to O. adhere to both surfaces of 7

surface oﬁ the cycllc olefin polymer layer and a
polyethyleée layer adhered to the surface on the opposite
side to the?adhered surface of the second elastomer layer

10 to the cyciic olefin polymer layer,

{3) a medécal gas barrier film as stated in the above
(2), wherein the total thickness of the first elastomer
layer and t%e second elastomer layer is 55 to 80 % of the
thickness éf the multilayer substrate film,

15 (4) a medical gas barrier film as stated in the above
{1y, wherein the thickness of the polyethylene layer of
thelnultilaQer'gasﬁbarrier filmis 1 or 2 times larger than
the total thickness of the deposition oriented polyester
layer and the oriented polyamide layer,

20 (5) a medical gas barrier film as stated in the above
(13, whereiﬁ.the polyethylene layer of the multilayer gas
barrier film is a three-layer film formed of a linear
polyethylene film having a density of 0.910 to 0.930 g/cm’

and high density polyethylene films each having a density

25 of 0.950 to 0.970 g/cm® and adhered to both surfaces of




the Iinear polyethylene |ayer, and the thickness of each high density

pol yethylene filmis 0.2 to 0.3 tine larger than that of the |linear

pol yethylene film (6) a nedical gas Barrier filmas stated in the above 5
(1), wherein the inorganic oxide is alumna, (7) a nedical gas barrier film
as stated in the above (1), wherein the nultilayer substrate filmis a
cylindrical filmforned by inflation nolding and an innernost |ayer of the
cylindrical filmis the heat sealing 10 layer, (8) a nedical bag forned by
wel di ng &heediicwayaze baeichart erfg |lngert hardhehe Saaldkmgdayet sader eof
face each other, wherein the nedical gas barrier filmconprises a

mul til ay&rigdasidasiterpdilymtdnd eneuftimhayer 0Osdbsbr 4t.8 1I5nfa |lmraghered to
the nultilayer gas barrier film the multilayer gas barrier filmincludes
a deposi tthem orhent ed tpod yestenrl aydrydtavybhgna depasited [ ayer of an

i norgani ¢ oxide on one surface, an oriented polyam de | ayer adhered to

the surfgeg of at heddeposided bayeriof fhemdepositdwsd 20nothentechpol yest er
| ayer and a pol yethyl ene | ayer adhered to the surface on the opposite side

to the adheredyssrbage trf therguhant efk 1obyan de dmdiies, to the deposited
| ayer, the nmultilayer substrate filmincludes a cycllc ol efin polyner

| ayer, an el astofei Vel adpa fhaaly sealhngs! (eSS eadche adhpsed to the

ot her surface of the dep03|t|on
(1}, wherein the multilayer substrate film 1is a

cylindrical film formed by inflation molding and an
innermost layer of the cylindrical £ilmis the heat sealing
10 layer,
(8) a medical bag formed by welding a medical gas barrier
film so that heat sealing layers thereof face each other,
wherein the medical gas barrier film comprises a
multilayer gas barrier film and a multilayer _substrate
15 film adhered to the multilayer gas barrier film, the
multilayer gas barrier film includes a deposition oriented
rolyester layer having a deposited layer of an inorganic
oxXxide on one surface,- an oriented polyamide layer adhered
to the surface of the deposited layer of the deposition
20 oriented polyester layer and a polyethylene layer adhered
to the surface on the opposite side to the adhered surface
of the oriented polyamide layer to the deposited layer,
the multilayer substrate film includes a cyclic olefin
polymer layer, an elastomer layer and a heat sealing layer

25 and is adhered to the other surface of the deposition




8 oriented polyester layer, and the heat sealing |layer is disposed on the
surface on the opposite side to the adhered surface of the nmultil ayer
substrate filmto the deposition ori&nted polyester layer, 5 (9) a nedical
bag forned by wel ding an open end of a nultilayer substrate filmin a

medi cal gas barrier film wherein the nmedical gas barrier filmconprises a
mul tilayer gas barrier filmand a nmultilayer substrate filmadhered to the
multilayer gas barrier film the 10 nmultilayer gas barrier filmincludes a
deposi ti of ieritead eeo 1 pekyest drateyer aRdvithg & eafdpostd béNPayér gt an

i norgani ¢ oxide on one surface, an oriented polyam de | ayer adhered to
the surfddevsfsaherdepessuedacayen dhetdnradepbdsi $1dn tothenndi gy Jest er

| ayer and a pol yet hyl ene | ayer adhered 15 to the surface on the opposite

si de to the fadheoddtherfiate i lefydheudrsterd ed foolwydn deel dgep stid itdre
deposited layer, the nmultilayer substrate filmis a cylindrical film
formed byiietfdedipolyelsdieng, 1apekydes a cyclic olefin polymer |ayer, an
el astonmer | ayer and a heat sealing layer and is 20 adhered to the other

surfage qfy)t hegdepesidd Dnoeyl entaskd PehYestlelihayah, ddin headl e4ald ng | ayer
is disposed on the surface on the opposite side to the adhered surface of

the nul tisiayvers pabsihpte rhiddndiod he, deprsitdéon gakephedi epolsasier |ayer,
and an innernost” |ayer of the cylindrical 25 nultilayer substrate filmis
the heat , $@aldNg | @YE" medical gas barrier film comprises a
multilayer gas barrier film and a multilayer substrate
film adhered to the multilayer gas barrier film, the
10 multilayer gas barrier film includes a deposition oriented
polyester layer having a deposited layer of an inorganic
oxide on one surface, an oriented polyamide layer adhered
to the surface of the deposited layer of the deposition
oriented polyester layer and a polyethylene layer adhered
15 to the surface on the opposite side to the adhered surface
of the orientéd polyamide layer to the deposited layer,
the multilayer substrate film is a cylindrical film formed
by inflation mdlding, includes a cyclic olefin polymer
layer, an elastomer layer and a heat sealing layer and is
20 adhered to the other surface of the deposition oriented
polyester layer, the heat sealing layer is disposed on the
surface on the opposite side to the adhered surface of the
multilayer substrate film to the deposition oriented

polyester layer, and an innermost layer of the cylindrical

25 multilayer substrate film is the heat sealing layer,




9 (10) a nedical bag as stated in the above (8) , the whole of which is
subjected to heating and sterilization after being filled with a nedi cal
fluid and seal ed, and (11) a nedical Bag as stated in the above (9), the
whole 5 of which is subjected to heating and sterilization after being
filled wth a nmedical fluid and sealed. Effects of the Invention A gas
barrier filmaccording to the present invention can obtain excellent gas
and vapor barrier properties 10 while maintaining flexibility,

transpar éady aadneapactl beg stsasdavidtie fhemband $B8ppr&de #dgrladati on of
gas and vapor barrier properties with tinme due to heating and sterilizing
t r eat nenb fand iladng sstsorapec sdwed | has telngt o sdfe wiohpoahdiomg aifrigrredi ent s
of the filmand ingredients of 15 an adhesive. Brief Description of the

Dr awi NgsbEiig.g If 1 51 adseliemtd ans@ttaanalwi@vwashlowicnd dde andanfi guration of
| ayers of a nedical gas barrier filmin accordance with an enbodi nent. 20

Fig. 2 isgia)freniediewlishewy Rg &tk galn bage i dboaeCcoBIaNed ewintid 1an
enbodinment. Fig. 3 is a front view showing a nedical bag in accordance

wi th gnobkfel;neHdidTenls 4 é@@é&l PbiRBa0h nieherenee Nuresaks on?a tkQr
Mul til ayer gas barrier fil
being filled with a medical fluid and sealed.
Effects of the Inventiocn
A gas barrier film according to the present invention
can obtain excellent gas and vapor barrier properties
10 while maintaining flexibility, transparency and impact
resistance of the film, and suppress degradation of gas
and vapor barrier properties with time due to heating and
sterilizing treatment and long storage as well as elution
of compounding ingredients of the film and ingredients of
15 an adhesive.
Brief Description of the Drawings
Fig. 1 is a schematic sectional view showing the
configurafion of layers of a medical gas barrier film in
accordance with an embodiment.
20 Fig. 2 is a front view showing a medical bag in
accordance with an embodiment.
Fig. 3 1is a front view showing a medical bag in
accordance with another embodiment.

Description of Reference Numerals

25 10 Multilayer gas barrier film




10 11 Deposition oriented polyester layer 15 Oriented polyam de | ayer 17
Pol yet hyl ene | ayer 22 Multilayer substrate film 5 23 Heat sealing | ayer 24
First elastonmer layer 25 Cyclic olefil® polymer |layer 26 Second el astoner

| ayer 30 Medical bag 10 Best Mbde for Carrying out the Invention A nedical
gas barrier filmof the present invention conprises (i) a nmultilayer gas
barrier filmincluding an deposition oriented pol yester |ayer having an

i norganic 15 oxi de deposited |ayer on one surface thereof, an oriented
pol yani dé 1l ayePeadisdrtaibn oorhendwd svel vésthe depgosfted |ayer and a

pol yet hyl ene | ayer adhered to the surface on the opposite side to the
adhered 4urfacerdentthesd qre épteddepalagerde | ayer to the deposited | ayer
and 20 (ii) a multilayer substrate filmincluding a cyclic olefin polyner
| ayer, an7el astongetaykesnandagecheat sealing |ayer, and the above (ii)

mul ti.l ayer substrate filmis adhered to the other surface of the

deposi ti on orignted1po}lyestebst2adayer1nn the above (i) nmultilayer gas
barrier film and
5 23 Heat sealing layer
24 First elastomer layer
25 Cyclic olefin polymer layer
26 Second elastomer layer
30 Medical bag
10 Best Mode for Carrying out the Invention
A medical gas barrier film of the present invention
comprises
(i) a multilayer gas barrier film including an
deposition oriented polyester layer having an inorganic
15 oxide deposited layer on one surface thereof, an oriented
polyamide layer adhered to the surface of the deposited
layer and a polyethylene layer adhered to the surface on
the dpposite side to the adhered surface of the oriented
polyamide layer to the deposited layer, and
20 (ii) a multilavyer substrate film including a cyclic
olefin polymer layer, an elastomer layer and a heat sealing
layer, and
the above {(ii) multilayer substrate film is adhered

to the other surface of the deposition oriented polyester

25 layer in the above (i) multilayer gas barrier film, and




11 the heat sealing layer in the above (ii) multilayer substrate filmis
di sposed on the surface on the opposite side to the surface adhered to the
deposition oriented polyester |ayer.115 As described above, the nmultil ayer
gas barrier film includes three |ayers of the |ayer forned of the
deposition oriented polyester filmhaving the inorganic oxide deposited

| ayer on one surface thereof (hereinafter, referredto as "deposition
oriented polyester layer"), the 10 oriented pol yanm de | ayer adhered to the
surface of thethdepesitt edalldyey lafydhe Weposidbone ofi eptedl pallyestrer | ayer
and the pol yethylene | ayer adhered to the surface on the opposite side to
t he adheseathssrdacer Dimthe drsensed opotyaniderbayesbnt ehthepgepdsid ed

| ayer. 15 The deposition oriented polyester layer is, for exanple, a |ayer

formed tgig@ard ©gRé @%Mf#HeFH@B@&Eﬁtﬂb the w@@d%ﬂﬁibﬁabrg@&ﬂéﬁrler
filmand is made by form ng the inorganic oxide deposited |ayer on the

surface Bglﬁngyt@plyg§ggr filmsubjected to orienting treatnent. 20
Pol yesters for the oriented polyester filminclude polyethylene

ter epf't hal at e EJ%SCP%% tc':ﬁ}f)lo‘%rée ttl'Fé t@f‘i Q%%é&?@ggﬂ??lﬂé‘? @ﬁl &he

napt hal ate (P and poly utylene napt hal at e renting treatnent of

the pol y%ﬁtc‘i dd 4 PR BE yed SELOSL UV &X 1A - L4 @ RhLO%e B6 s DL 2

orientation

oriented polyester film having the inorganic oxide
deposited layer on one surface thereof {hereinafter,
referred to as “deposition orientedpolyester layer”}, the

10 oriented polyamide layer adhered to the surface of the
depositedlayerofthedepositionorientedpolyesterlayer
and the poly;thylene layer adhered to the surface on the
opposite side to the adhered surface of the oriented
éolyamide layer to the deposited layer.

15 The deposition oriented polyester layer is, for
example, a léyer formed to impart gas barrier property to
the whole meéical gas barrier film and is made by forming
-the inorgani¢ oxide deposited laver on the surface of the
polyester film subjected to orienting treatment.

20 Polyesters for the oriented polyester film include
polyethylene terephthalate (PET}, polybutylene
terephthalate (PBT), polyethvlene napthalate (PEN)} and
polybutylene napthalate (PBN).

Orienting treatment of the polyester film may be

25 either uniaxial c¢orientation or biaxial orientation.




12 Specific techniques of biaxial orienting treatnment include tubular

bi axi al orientation and tenter biaxial orientation. By applying orienting
treatment to the polyester film pidBole resistance, strength, heat 5

resi stance in evaporating treatnent, surface snoothness of the film and
the like can be inproved. Inorganic oxides formng the deposited | ayer

i nclude alumna (alum numoxide), silica (silicon oxide), mnagnesium oxide
and titan oxide, for exanple. Especially, 10 alumina is preferable in terns
of transparendy of tdehnigpes t ef | HierxiSpecprilerexingl esroptmeat
deposition oriented polyester filmhaving the deposited | ayer made of

al um na ifhéneienafilen ] arefodrasetat ooas ehdlammima depodignparobiemtied 15
polyester film') include transparent barrier filns manufactured by Toppan
Printingo€aentldtdiof prodigt apaieyindl ckAMAYing" @rAictthesubist r athes  PET)
"G-AU'" (substrate: PET), "G.-AE" (substrate: PET)) and transparent

barrier gbll srwf act uhed by nTonay Advansedn2@ Fi lde fongtht d. higartoduct
nane "BARRI ER ROCKS" series; "1011RG', "1011HG', "1031HG', and so on). The

ratio; of -Lhe sdepasd tion P5HeREed Ml vesd efichayekur o ébesiybthhayey gas
barrier filmin thickness 1s preferably 15 to 35 % nore preferably 10 to
30 % andsthe 25rati 9,af fHhe pfggs'btaho%eoriilﬁgfggegql yester |layer to the

Inorganic oxides forming the deposited layer include
alumina {aluminum oxide), silica {silicon oxide),
magnesium oxide and titan oxide, for example. Especially,

10 alumina is preferable in terms of transparency of the
deposited layer.

Specific examples of the deposition oriented
polyester film having the deposited layer made of alumina
(hereinafter, referred to as “alumina deposition oriented

15 polyester film”) include transparent barrier films
manufactured by Toppan Printing Co., Ltd. (product name
“GL  FAMILY”; “GL-AEH” {substrate: PET), “GL-AU”
{substrate: PET), “GL-AE" (substrate: PET) ) and
transparent barrier films manufactured by Toray Advanced

20 Film Co., Ltd. (product name "“BARRIER ROCKS” series;
“1011RG”, “1011HG"”,“1031HG”, and so onj).

The ratio of the deposition oriented polyester layer
to the multilayer gas barrier film in thickness 1is

preferably 15 to 35 %, more preferably 10 to 30 %, and the

25 ratio of the deposition oriented polyester layer to the




13 entire nedical gas barrier filmin thickness is preferably 3 to 10 %
nore preferably 5 to 7 % The thickness of the deposition oriented

pol yester layer is preferably 7 to 2013 pm nore preferably 9 to 15 pm 5
The oriented polyam de |ayer is, for exanple, a layer formed to protect
the deposited | ayer of the deposition oriented polyester |ayer and is nade
using a polyamde film subjected to orienting treatnent. Polyam des for
the oriented polyamde filminclude 10 nylon-6, nylon-6,6, nylon-6, 10,

nyl on- 6, 2.t imgd oredlilc ahdianplor-ik; {Aliredn hhickestsreits pFefied ol yan de
filmmy be either uniaxial orientation or biaxial orientation. Specific
t echni questof 1bi aximbrerpbeafiengliled ment’ 5 i Ablutdeitknd s bf dxial
orientation and tenter biaxial orientation, for exanple. By applying

ori enti ngeddat BAto t Dehhe dppbygrista: f ilaye pihalre= feshsianteto Zdrength,
heat resistance in evaporating treatnent, surface snoothness of the film

and the higke (o bgre2Q ramrpveds oSpecifm ¢ exanpl es of the oriented
pol yam de film include biaxial oriented nylon filnms nmanufactured by

e “and 5o SRy bR BT 8 ol Lha o nted polyam e ayer e the
formed to protect the deposited layer of the deposition
oriented polyester layer and is made using a polyamide film
subjected to orienting treatment.

Polyamides for the oriented polyamide f£film include

10 nylon-6, nylon-6,6, nylon-6,10, nylon-6,12, nylon-11 and
nylon-12.

Orienting treatment of the polyamide film may be
either uniaxial orientation or biaxial orientation.
Specific techniques of Dbiaxial orienting treatment

15 include tubular biaxial orientation.and tenter biaxial‘
orientation, for example. By applying orienting
treatment to the polyamide film, pinhole resistance,
strength, heat resistance in evaporating treatment,
surface smoothness of the film and the like can be

20 improved.

Specific examples of the oriented polyamide film
include biaxial oriented nylon films manufactured by
Unitica Ltd. (product name “EMBLEM (registered trademark)

series; “EMBLEM ONMB”, and so on).

25 The ratio of the oriented polyamide layer to the




14 nultilayer gas barrier filmin thickness is preferably 15 to 35 %
nore preferably 20 to 30 % and the ratio of the oriented polyam de |ayer
'to the entire nedical gas barrier fildmin thickness is preferably 3 to 10
% nore preferably 55 to 10 % The thickness of the oriented pol yam de

| ayer is preferably 7 to 20 pm nore preferably 10 to 15 }im The

pol yethyl ene layer in the nmultilayer gas barrier filmis an outernost |ayer
of a nedical bag in the case where the nedical bag is forned using the
nmedi cal padtillaparrgas Hatm et fhénpresent ckneenst ienprarfefadrl exdnpl e, a
| ayer fornmed to protect the surface of the nmedical gas barrier film and
add soft tbodéhst ombhe pediftatalghy BDartoeBC $£i | andThéaepalydtchylferighd i | m
form ng the polyethylene layer 15 is not limted by density range such as

hi gh densirtiyrandi ploawDensé tlyayapl s thar estriuas ueel istich gass Bhkaiight chain,
and manufacturing methods such as high-pressure process and | ow pressure

process, raneg, vartpuspelsetiybere Sidumy 3y he wsedo rd0pFhecpalyief hyl ene
filmmay be forned of one type of polyethylene or a conposite of two or

mor e 4 ypestgf1opp! yeihyl enec kEWdhess thie cRalupt byl $0eyEink Mm% R &
multilayer filmforned of two or nore types of pol yetﬁyl ene. Specific 25
exanpl es; of Lhe- gy Layer Jijdn Lpcl pde A JHLesrbansl 1418 15 pm.
The polyethylene layer in themultilayer gas barrier
film is an outermost layer of a medical bag in the case
where the medical bag is formed using the medical gas

10 barrier film of the present invention, and for example,

a layer formed to protect the surface of the medical gas
barrier film and add soft touch to the medical gas barrier
film.

The polyethylene film forming the polyethylene layer

15 is not limited by density range such as high density and
low density, molecular structure such as straight chain,
and manufacturing methods such as high-pressure process
and low-pressure process, and various polyethylene films
may be used.

20 The polyethylene film may be formed of one type of
polyethylene or a composite of two or more types of
polyethylene.

Further, the polyethylene film may be a multilayer

film formed of two or more types of polyethylene. Specific

256 examples of themultilayer film include a three-layer film




15 in which high density pol yethylene having a density of 0.950 to 0.970
g/cnB is disposed on both surfaces of a |inear polyethylene filmhaving a
density of 0. 910 to 0. 930 g/cnB. 513Men the above-nentioned three-| ayer
filmis used as the polyethylene filmform ng the polyethyl ene |ayer,
properties such as formability and strength of the nedical gas barrier
filmof the present invention can be further inproved. The ratio of the
hi gh density polyethylene in 10 the three-layer filmto the linear

pol yet hylienevliicht hiighneksn ¢ 5t pr ebanadtyy DeRet b a@ihg nr @eprsafter apty 0. 22
to 0.28. The thickness of the polyethylene |ayer is preferably 1 to 2

times, noregureferabloyol.@/ém® 118 HitgosedSohabgeh thanrhhak ofr the sum of
t he al um na deposition oriented polyester |layer and the oriented pol yam de

layer. Theddy pkness:wfithe ﬁDPiMQ{aWiﬁ@ea h@yl%rlﬂﬁo@r@f grably o5 93® 30 pm

The nultilayer gas barrier filmcan be manufactured 20 by separately
nol di ng 59@@@ types of filnms of the alum na deposition oriented pol yester
| ayer, the oriented polyanide |ayer and the polyethylene | ayer and then

| am nating thegfLLTS A0 op Ay gy La iariohs hamlnaling, pRLRodR Ardari ous

| am nati ng net S can be adop
as the polyethylene film forming the polyethylene layer,

properties such as formability and strength of the medical
gas barrier film of the present invention can be further
improved. The ratio of the high density polyethylene in
10 the three-layer film to the linear polyethylene in
thickness is preferably 0.2 to 0.3, more preferably 0.22
to 0.28.
The thickness of the polyethylene 1layer 1is
preferably 1 to 2 times, more preferably 1.2 to 1.8 times,
15 larger than that of the sum of the alumina deposition
oriented polyester layer and the oriented polyamide layer.
The thickness of the polyethylene layer is preferably 5
to 30 jm.
The multilayer gas barrier film can be manufactured
20 by separately molding three types of films of the alumina
deposition oriented ©polyester layer, the oriented
polyamide layer and the polyethylene layer and then
laminating the films according to various laminating
methods.

25 Various laminating methods can be adopted and a dry




16 lamnating nmethod wherein an adhesive is used is the nost preferable
anong them Although the thickness of the entire nmultilayer gas barrier
filmis not specifically Iimted, theig hickness 5 of 30 to 80 pmis
preferable. Various adhesives used for manufacture of the lamnated film
can be adopted as an adhesive used in the dry |am nating nethod. The
adhesi ves include "TAKELAC' series (product nane "TAKELAC A315", etc.) and
"TAKENATE" 10 series (product nane) nmanufactured by Mtsui Takeda

Chemi cal § a@d.nating Méehbeasshele iamami dife s hge etls and sd af s titee adiesi ve
eluted fromthe nultilayer gas barrier filmis, the better the adhesive

i s. Suchpadtaestawsei Atbude @ddesi ves for dry 15 [ am nation conprising at
| east a base conpound and a stiffener, and the foll ow ng conbi nati ons of

“the base conpaundoand, e sifdenessase inel sdedreRater ia Japanese
Unexam ned Patent Publication No. 2000-309770, Japanese Unexam ned Pat ent

Publ i cat ,an-,Nq, - 20005 391933 rand, 20 FapaNese 1Ynexas nedy Ratant-ipuhd 4 cati on
No. 2002-155260). Base conpound: polyethér-pol yurethane resin forned by

exterglinga yesih gon &Stiié‘gpPé RQL, gteher and glycols and/or amnes with
er resin ? [

di i socyanates; polyes or e of at |east one type of acids

Zf: g;tcff'cf rom&he ;i haup 2R SONSLET 09T BLOMRLLE GAARWLT & AClye
laminated film can be adopted as an adhesive used in the
dry laminating method. The adhesives include “TAKELAC”
series (product name “TAKELAC A315”, etc.) and “TAKENATE"”

10 series (product name) manufactured by Mitsui Takeda
Chemicals Co., Ltd.

The less the amount of ingredients of the adhesive
eluted from the multilayer gas barrier film is, the better
the adhesive is. Such adhesives include adhesives for dry

15 lamination comprising at least a base compound and a
stiffener, and the fecllowing combinations of the base
compound and the stiffener are included (Refer to Japanese
Unexamined Patent Publication No. 2000-308770, Japanese
Unexamined Patent Publication ©No. 2000-351953 and

20 Japanese Unexamined Patent Publication No. 2002-155260).

Base compound: polyether-polyurethane resin formed

by extending a resin consisting of polyether and glycols
and/or amines with diisocyanates; polyester resin formed

of at least one type o0of acids selected from the group

26 consisting of aromatic carboxylic acid, alicyclic




17 carboxylic acid, aliphatic carboxylic acid and wunsaturated carboxylic
acid, esters or lactones of the above carboxylic acid and at |east one
type of glycols; polyester-urethane-tiol resin formed by extending the 5
above-nenti oned polyester resin with diisocyanates; polyester resin forned
of at |east one type selected from the group consisting of dinmer fatty
acids and their esters and at |east one type of glycols (at |east one type
of grycols selected fromthe group consisting of aromatic 10 di carboxylic
aci ds andatreizyester sompeunds)iphrot yest ecaubeklyvdnes di @lciresi mriadr med by
extending the polyester resin with diisocyanates; polyester-urethane-diol
resin foumsd thyr £kéandiangpdshel i pohydst,eresdioksr esi ntdotomdsob fattHeast one
type selected 15 fromthe group consisting of diner fatty acids,

hydr ogenabed ddiderbé Al Y AGidlisd addesten cand aind easpe0pE gliype 1of; gl ycol s
wi th diisocyanates. Stiffener: isocyanates adduct of trimethyl ol propane,

buret orpbnivey: of -dregoeanates1 Qe pdldddaysy gascbaniher tfid m can be
manuf act ur e by adopting an extrusion |am nating nethod in place of the

dry 1AM 0360 At hedncld) S Laper AR eadhesiia i eShi s BRY ha wsed Tn

pl ace of the above-nention adhesi ve an mol di ng conditions of the

publicly kRown &XErHSL PR £4PmbAMh AL ENY. TBENGH LCRYLRE SEARIYEH £ rom
the group consisting of dimer fatty acids and their esters
and at least one type of glycols {(at least one type of
grycols selected from the group consisting of aromatic

10 dicarboxylic acids and their ester compounds} ;
polyester-urethane-diol resin formed by extending the
polvyester resin with diisocyanates;
polyester-urethane-diol resin formed by extending the
polyvester diol resin formed of at least one type selected

15 from the group consisting of dimer fatty acids,
hydrogenated dimer fatty acids and ester and at least one
type of glycols with diisocyanates.

Stiffener: isocyanates adduct of trimethylolpropane,
buret or trimer of diisocyanates.

20 The multilayer gas barrier film can be manufactured
by adopting an extrusion laminating method in place of the
dry laminating method. 1In this case, an adhesive resin
may be used in place of the above-mentioned adhesive and

molding conditions of the publicly known extrusion

25 laminating method can be employed.




18 Adhesive resins preferably include, for exanple, nodified polyolefin
obt ai ned by graft copolynerizing polyolefin such as polyethylene with
unsaturated carboxylic acid such as maleic acid, fumaric acid, 5
tetrahydrophthalic adid, itaconic acid, citraconic acid, crotonic acid,
i socrotonic acid, nagic acid, acrylic acid and methacryl acid or

anhydri des of these acids. As described above, the nultilayer substrate
film is provided on the other surface (the surface on the 10 opposite
si de of the suRBaees iore whkchnishep defesiattdd; | ayel ude ,f of ored e xain he,
deposition oriented polyester layer in the nmultilayer gas barrier film
and i's amboait Nibé€d golyo 2 88YnNgobha iewe | Byol gFhAtpat yPeL yhayerziide

el astomer |ayer and the heat sealing layer. 15 The cyclic ol efin polyner

llayer ispprnoyddedi ho qievenks ngpediyarts;ofnd heyadhesi yashkmadi ng from
the multilayer gas barrier filmand permeation of noisture. fromexerting

a Degat'%%ﬂﬂﬂ¥§iléucﬁc§§ P§ELhNg; QN ﬁQ@el@epgéhﬁed layerrif the gdeposition
oriented polyester fil 20 for exanple. Cyclic olefin polyners fornlng

the cycligy ?aﬁ‘t% B't}’l%‘%(rjlé%%ﬁ_r ”lcﬁé’ggnlfsoécﬁﬁa”m%r %h&'aycrEEc{ of

ethylene an penta ene cohpound, a copol ymer of yl"ene ‘and

QO;PgrgngggngtO&gg%gﬁ i & " 09: 98888 UM 2590 2846 ORgy Al eng. Gpmound.
and methacryl acid or anhydrides of these acids.

As described above, the multilayer substrate film
is provided on the other surface (the surface on the

10 opposite side of the surface on which the deposited layer
is formed) of the deposition oriented polyester layer in
the multilayer gas barrier film, and i1s a laminated body
having the cyclic olefin polymer laver, the elastomer
layer and the heat sealing layer.

15 The cyclic olefin polymer layer is provided to
prevent ingredients of the adhesive from exuding from the
multilayer gas barrier film and permeation of moisture
from exerting a negative impact such as peeling on the
deposited layer of the depositionorientedpolyester film,

20 for example.

Cyclic olefin polymers forming the cyclic olefin
polymer 1layer include, for example, a copolymer of
ethylene and dicyclopentadiene compound, a copolymer of
ethylene and norbornene compound, a ring-opened polymer

26 of cyclopentadiene compound, a ring-opened copolymer of




19 two or nore types of cycl opentadi ene conpound and their hydrogenated
pol ynmers and copolyners. In particular, the hydrogenated pol yners and
copolynmers as saturated polynmers anonggthe 5 above-nentioned cyclic olefin
polymers are suitable for the material for the cyclic olefin polyner |ayer
of the present invention since they are especially excellent in vapor
barrier property and gas barrier property and also excellent in the effect
of preventing 10 absorption/adsorption of medicine, heat resistance,

t ranspar emcy ,ostabr &i typard dihe td kepeibhea diydrogesmab ednaopaldy e of

et hyl ene and norbornene conpound and t he hydrogenated ring-opened polyner

(copol ymerdafgenet er Wl Pfie MBT ankly RS ®f yaBreycl opent adi ene deri vati ve
are especially preferable anong the above-nentioned cyclic olefin

pol yners.  Spechfi paaxanPhesrof the cYichdsogkafdttPol yoeifeiic! udgs a
pol ymer having repeating unit shown in the "follow ng.general fornmula (1)

and r epegliial yii £sShowlsi n 20chbe Lol | owppggpnaral fargpla (ki and a

pol ymer having repeating unit shown in the fol'l om ng genera fornﬁ?a (2) 20

[ Cheny 1hb%€¥—m£ﬂt58n¥dqb§§afé oclefin polymers are suitable for

the material for the cyclic olefin polymer layer of the
present invention since they are especially excellent in
vapor barrier property and gas barrier property and also
excellent in the effect of preventing

10 absorption/adsorption of medicine, heat resistance,
transparency, stability and the like.

The hydrogenated copolymer of ethylene and
norbornene compound and the hydrogenated ring-opened
polymer (copolymer).of one or two or more types of

15 cyclopentadiene derivative are especially preferable
among the above-mentioned cyclic olefin polymers.

Specific examples of the cyclic olefin polymers
include a polymer having repeating unit shown inAthe
following general formula (1) and repeating unit shown in

20 the following general formula (1') and a polymer having

repeating unit shown in the following general formula (2).




~1) (1') [Chem 2] (CH2CH2)z (2) Y R3 R4 x 5 (In the fornulas, Rl, R',
R2, R2, R3 and R independently indicate hydrogen atom hydrocarbon

resi due, halogen atom ester, and a polar group such as nitryl and
pylidyl. R1 and R2, Rl and R2 and R3 and R4 may be connected to each other
to formaring. m m x and z indicate an 10 integer of 1 or nore, and n,

n' and y indicates an integer of 1 or nore). The pol yner having the
repeating units shown in the general formulas (1) and (1') is obtained by
pol ymeri zi®lgemond lor two or nore types of norbornene nonomers accordi ng 15
to a publicly known ring-opened polynerizing nethod or hydrogenating the
ri ng- opened pol yner tht bta accordihg tao~an ardlinary method. On the
ot her hand, the 21 pof] 3 shown in the general
formul a (2) i s obtained e- copol yperiging. ong or two or nore
types of norbornene nor ng {o a publicly known
nmet hod or hydrogenati ng opadl yner thus ®btained|according to an

ordi nary met hod.

2'
m R dm
(19
[Chem. 2]
\CHQCHQ‘)_
(2)
Y
n _x
5 (In the formulas, R', R!', R? R?, R® and R*

independently indicate hydrogen atom, hydrocarbon residue,
halogen atom, ester, and a polar group such as nitryl and
pylidyl. R and R?, R’ and R?*' and R® and R*may be connected
to each other to form a ring. m, m’ x and z indicate an

10 integer of 1 or more, and n, n’ and y indicates én integer
of 1 or more).

The polymer having the repeating units shown in the
general formulas (1) and (1') is obtained by polymerizing
one or two or more types of norbornene monomers according

15 to a publicly known ring-opened polymerizing method or
hydrogenating the ring-opened polymer thus obtained

according to an ordinary method. On the other hand, the




Al t hough the type of cyclic olefin polymer is not specifically limted,
the glass transition tenperature (Tg) thereof is preferably 70C or higher,
nore preferably 80 to 150C. Al t hough2t he nol ecul ar wei ght of cyclic 10
olefin polyner is not specifically limted, the nunber nolecular weight
<Mh> neasured according to gel perneation chromatography (GPC) anal ysis
usi ng cycl ohexane as a solvent is preferably 10 to 100 thousand, nore
preferably 20 to 50 thousand. In the case where unsaturated bonding 15
remai ni ngpolrydre heldcy) as shaiurtoireyclind tol @icéwnpdrynelie gensadalr at ed by
hydrogenation, although the hydrogenation ratio is not specifically

limted, fiotrrsl reheriabby t0 Ped Py wRIE. t I ecppefiemadt vz Dhg%we Jpre, even
nor e preferably 99 % or nore. 20 Specific exanples of the cyclic olefin

pol yImer s twdcd tidRog¥c! i gpokelim potyBRh MRNULSEbHESS bynM Esuiy1 heni cal s,
Inc. (product nanme "APEL (registered trademark)" series), optlcal resin

manuf act ueed yi PR o COHRYIBLE PR kn ARTARL ﬁselék%garggég%wr@ e 25

gener al - pur pose ttansparent engineering plastics manufact ur ed by

2o " Bopgl i TE Tt RN, gl oL E0 L PR gy, o
Conpatimllty.ﬂﬁ&ﬂoﬁgﬁn@%eag&%%mgfté&cllc olefin polymer is not
specifically limited, the glass transition temperature
(Tg) thereof is preferably 70°C or higher, more preferably
80 to 150“C. Although the molecular weight of cyclic

10 olefin polymer is not specifically limited, the number
molecular weight <Mn> measured according to gel permeation
chromatography (GPC) analysis using cyclohexane as a
solvent is preferably 10 to 100 thousand, more preferably
20 to 50 thousand. In the case where unsaturated bonding

15 remaining in the molecular chain of cyclic olefin polymer
is saturated by hydrogenation, although the hydrogenation
ratio is not specifically limited, it is preferably 90 %
ormore,morepreferably95%;ormore,evenﬁorepreferably
99 % or more.

20 Specific examples of the cyclic olefin polymers
include cyclic olefin polymer manufactured by Mitsuil
Chemicals, Inc. (product name “APEL (registered
trademark)” series), optical resin manufactured by JSR
Corporation (“ARTON (registered trademark)”},

2b general-purpocse transparent engineering plastics




5 the cyclic olefin polyner |layer (for exanple, an elastomer |ayer
described later), mxed resin of cyclic olefin polynmer and pol yol efin
resin may be used for the cyclic oleg2n polyner |ayer. The polyolefin
resins include, for exanple, polyethylene (PE) honopol ynmer, copolynmer of
10 ethyl ene and a-ol efins having a carbon nunber 3 to 12 (for exanple,

but ane-1, pentene-1, hexene-1, 4-nethyl-1-pentene, octene-1, decene-1),
pol ypropyl ene (PP) honopol yner, and copol ynmer of propyl ene and (x-ol efins
havi ng arcarbbachumiesr 23 0 A0 f oCoexanpl e(pedbdiybenenahlz butzEENAR
pentene-1, hexene-1, 4-nethyl-|-pentene, octene-1, decene-1). Above all,
PE honopalnaet stesrepr etenaldne r AN~ exagpliesof anpr efeored mge {usi xed
resin of cyclic olefin polymer and polyolefin resin is that polyethylene

havi ng ardens) t ymahuF 401 # 4 0p93¢ ig/ B &/pAQ mixed to cyclic olefin
polymer by 5 to 40 weight % The ratio of the cyclic olefin polyner |ayer

to the multil @Yle'te?‘it@tdﬁt&aﬁbhﬁ‘l'b'lltfﬂfiﬁmf@ﬁ aslgyskeagelay ¢ht 010 % and

the ratio of the cyclic olefin polynmer to the entire gas barrier

filmin thickpess d %1%1% 121 mgpﬁlaéﬁt% Hzfc!@%&%@lé h%n%%'a'scc Quefin

pol ymer |ayer “is prefera y it 2 pr ot ect Rard and fragile

géglhl c Oll%fl)enr pale%réerrlbe&hﬁaeéeq_s)t ongl; )Jea%'e"re's%u'lm0¥I dceydcflnct % es%Jlrg;ace on

polymer and polyolefin resin may be used for the cyclic
olefin polymer layer. The polyolefin resins include, for
example, polyethylene (PE) homopolymer, copolymer of
100 ethylene and a~olefins having a carbon number 3 to 12 (for
example, butane-1, pentene-1, hexene~1,
4-methyl-1-pentene, octene-1, decene-1), polypropylene
(PP) homopolymer, and copolymer of propylene and a-olefins
having a carbon number 2 to 12 (for example, ethylene,
15 butane-1, pentene-1, hexene-1, 4-methyl-l-pentene,
octene~1, decene-1}. Above all, PE homopolymer is
preferable. An example of a preferred mode of mixed resin
of cyclic olefin polymer and polyoiefin resin 1is that
polyethylene having a density of 0.910 to 0.930 g/cm® is

20 mixed to cyclic olefin polymer by 5 to 40 weight %.
The ratio of the cyclic olefin polymer laver to the
multilayer substrate film in thickness is preferably 3 to
10 % and the ratio of the cyclicolefin polymer to the entire

medical gas barrier film in thickness is 5 to 10 %. The

25 thickness of the cyclic olefin polymer layer is preferably




both sides of the cyclic olefin polyner |ayer. 5 Elastoners for the

el astoner | ayer include polyolefin elastoners, styrene el astoners and
urethane el astoners, for exanple. Payol efin elastoners include |inear

pol yet hyl ene el astoner, ethylene-a-olefin copolyner elastomer and 10
propyl ene-a-ol efin copol yner el astomer, for exanple. The a-ol efins include
a-ol efins having a carbon nunber of 3 to 6 such as propyl ene, 1-butene,

1- pentene, 1l-hexene and 4-nethyl-1-pentene, and 1-butene is preferable.
Styl ene @éPastoordd sumncl ude, for exanple, 15

styl ene- et hyl ene/ but yl ene-styl ene bl ock copol yner ( SEBS)

st yl ene- but adi Boep sbykerte halret ka red pot y el e ( SBE)L i cStoyll eenen | SOpyRBE- St Y| ene
bl ock copolynmer (SIS) , nodified SEBS nodified by naleic acid or the like,

styl ene- ehlykeas/ ey | 1enes 6ty aneo bl aek §APEh¥ B r 2@ eSBERSEach of
styl ene- et hyl ene/ butyl ene bl ock copol yner (SEB) and

styl ene-gbhyl enelds opyl ene @jﬁ%ﬁ@OBQbfW%'ﬂ Der Yaetdtane el astoners
i ncl ude comrercial products such as thernDp astic polyurethane manuf act ur ed

by Daini chi sef kaseakQr & Chem cal gq §?to%%Ed QQUCteﬁgguB%YCMA

"RESAM NE P") and thernopl astic po yuret ane manu actur

HAKKO C'm?é'ie@m %ggﬁtg% Cls MR BRI dme L a%ré%f’étﬂ%%s've”ess

to the l"ayers

elastomers, for example.
Polyolefin elastomers include linear polyethylene
elastomer, ethylene-a-olefin copolymer elastomer and
10 propylene-o-olefin copolymer elastomer, for example.
The o-olefins include o-olefins having a carbon number of
3 to 6 such as propylene, l-butene, l=-pentene, l-hexene
and 4-methyl-l-pentene, and 1l-butene is preferable.
Stylene elastomers include, for example,
15 stylene-ethylene/butylene-stylene block copolymer
(SEBS), stylene-butadiene-stylene block copolymer (SBS),
stylene—iséprene—styleneblockcopolymer(SIS),modified
SEBS modified by maleic | acid oxr the like,
stylene-ethylene/propylene-stylene block copolymer
20 (SEPS}, stjlene—ethylene/butylene block copolymer (SER)
and stylene-ethylene/propylene block copolymer (SEP).
Urethane elastomers include commercial preducts
such as thermoplastic polyurethane manufactured by
Dainichiseika Color & Chemicals Mfg. Co., Ltd. (product

25 name “RESAMINE P“) and thermoplastic polyurethane




exanple, cyclic olefin polynmer layer) in the nultilayer 5 substrate film
and safety as the nedical gas barrier film anong the above-nenti oned

el astonmers, polyolefin elastoners are4used preferably, and

et hyl ene-a-ol efin copol yner elastonmers are used nore preferably. Fromthe
simlar viewpoint, a mxture of the 10 above-nentioned el astoner, |inear
pol yet hyl ene having a density of 0.910 to 0.930 CMB and hi gh-density

pol yet hyl ene having a density of 0.950 to 0.970 cnB, in which the |inear
pol yet hylmeren adt tihe chibgh-Xierish t yAREDY eHITM 0wl ate. pi xed . i(priduentire

el astoner |ayer by 20 to 30 weight % and 3 15 to 10 wei ght % respectively,
may be usethd otESheEnel)astoner |ayer. The ratio of the el astoner |ayer
(when two or nore elastoner |ayers are provided, the sum of each el astoner

layer) to the mul tidayerosubghiatie;dnd sl Bot HiHkngsset+S139pief @f@bl y 55 to
80 % and the sum of each elastonmer layer to the nultilayer substrate film

I n thickrgssd ve | hgyentid &1 4®0h Cgb19as ady&r) filimhs 43160184, The
t hi ckness of:ét%e erasfbner Iayeﬁg%sgpreferé%ly)80 F% %25§p%11$ﬁgyheat

ceal | g \AMAIL LOPSIEL Uhesn M d A0) TS e RNl WIRNDEIE fRdIGal, Dag | s

formed using the cal gas barrier e present ‘invention

Nhterial%ﬂgHgth%jngaté%%%éﬂﬁehﬁg%Eéd“ﬂlg¥%stomers, polyolefin

elastomers are used preferably, and ethylene-c-olefin
copolymer elastomers are used more preferably,.

From the similar wviewpoint, a mixture of the

10 above-mentioned elastomer, linear polyethylene having a
densityof 0.910 to 0.930 cm® and high~density polyethylene
having a density of 0.950 to 0.970 ¢cm”, in which the linear
pelyethylene and the high-density polyethylene are mixed
in the entire elastomer layer by 20 to 30 weight % and 3

15 to 10 weight %, respectively, may be used for the elastomer
layer.

The ratic of the elastomer layer (when two or more
elastomer layers are provided, the sum of each elastomer
layer) to the multilayer substrate film in thickness is

20 preferably 55 to 80 % and the sum of each elastomer layer
to themultilayer substrate film in thickness to the entire
medical gas barrier film is 43 to 62 %. The thickness of
the elastomer layer 1is preferably 80 to 125 um.

The heat sealing layer constitutes an innermost

26 layer when the medical bag is formed using the medical gas




pol yol efin, for exanple. Above all, polyethylene is preferable and |inear
pol yet hyl ene having a density of 5 0.925 to 0.945 cnB is nore preferable.
When a nedi cal bag having a plurality2®f storage chanbers (so-called

mul ti-chanber bag) is formed using the nedical gas barrier filmof the
present invention, it is required that peelable seal is forned at each of
partitions 10 separating the storage chanbers fromeach other. In this
case, to facilitate formation of peelable seal, a resin such as

pol ypr opydaaivel ehaff ilas cf dilfi éepemtsamet t ingepéilmn. from t he pol yet hyl ene and
is inconpatible with the polyethylene should be m xed to the pol yethyl ene
by 10 to 15 40atsimgial 8 The rahieo dfedthe dweat ingal lngerayemdbadbe

mul tilayer substrate filmin thickness is preferably 10 to 25 % and the
rati o of gddieybeatriseal fog layeriple.t heasaver eanedi ¢al: ygasybanei ersfilmin
thickness is preferably 8 to 19% The 20 thickness of the heat sealing

layer ispreferabhy bnd 0l i838apMpolioyd MRy D¥ael ora@iidi by dehlsiitsy pseferred
that the polyethylene |ayer is disposed as an outernost |ayer in the

ﬁultigayqugypstgabegﬁgr3m25hfqﬁggghﬂﬁ§g%g5%mgpg_the pol yet hyl ene | ayer
inthe 26 multilayer substrate filmis not specifically limted. For
exanpl e, |ineagpol vethyhene Nayinona Aenpi 1 Yp9iir% 1238y, of storage
chambers (so-calledmulti~-chamber bag) is formed using the
medical gas barrier film of the present invention, it is
required that peelable seal is formed at each of partitions
10 separating the storage chambers from each other. 1In this
case, to facilitate formation of peelable seal, a resin
such as polypropylene that has a different melting point
from the polyethylene and is incompatible with the
polyethylene should be mixed to the polyethylene by 10 to
15 40 weight $.

The ratio of the heat sealing layer to themultilayer
substrate film in thickness is preferably 10 to 25 % and
the ratio of the heatvsealing layer to the entire medical
gas barrier film in thickness is preferably 8 to 19%. The

20 thickness of the heat sealing layer is preferably 15 to
30 um.

To improve formability, it is preferred that the

polyethylene layer is disposed as an outermost layer in

the multilayer substrate film,

25 Polyethylene forming the polyethylene layer in the




to 0.950 cnB or the above-nentioned |inear polyethylene to which

hi gh- density pol yet hyl ene having a density of 5 0.950 to 0.970 cnB is added
by 15 to 40 weight % may be used. Th#sratio of the polyethylene |ayer to
the nultilayer substrate filmin thickness is preferably 20 to 30 % and
the ratio of the polyethylene |ayer to the entire nedical 10 gas barrier
filmin thickness is 14 to 24 % The thickness of the polyethylene | ayer
is preferably 30 to 50 pm The specific exanple of the multilayer

substrat enfit il agemots Uk tatet ditlhi sis bnotf epeexafpt el 1a fliva-iayer

| am nat ed body in which a pair of the elastoner |ayers are 15 di sposed on
bot h sur frace s xafng he, dyicléesr ael ot pollyner hbayerg atden heatyy sea iagc| ayer is
di sposed on the surface on the opposite side to the adhered surface of one

el ast omertd ayeds 6 ochihes ey ehieC adlrfd megptyseed ayeie andpbhee tpgi et oyl ene
| ayer is disposed on the surface on the 20 opposite side to the adhered

surface afp thei @hheh @l-asd RFBEy baVefe ttidyl BRCYGEVih @ £f hBnRAlw S £ 1 ayer
may be used. Alternatively, a four-layer |am nated body having no

pol yeshylenss d ayer o may e s _L%ﬁ:?@edTB? Ayl tdd a@/@rwéygﬁv al 6y Iy may be
manuf actured 25 by nolding resin and elfastoner materials formng the 27
| am nat e y, according to various coextrudi ng nethods. The multilayer

substrate filmmay be fornmed as a
The ratio of the polyethylene layer to themultilayer

substrate.film in thickness is preferably 20 to 30 % and
the ratio of the polyethylene layer to the entire medical
10 gas barriel film in thickness is 14 to 24 %. The thickness
of the polyethylene layer is preferably 30 to 50 um.
The Epecific example of the multilayer substrate
film is not limited to this, but for example, a five-layer
laminated body in which a pair of the elastomer layers are
15 disposed on both surfaces of the cyclic olefin polymer
layer, the heat sealing layer is disposed on the surface
on the opposite side to the adhered surface of one
elastomerlayerlx)thecyclicolefhnpolymerlayerandthe
polyethylene layer is disposed on the surface on the
20 opposite side to the adhered surface of the other elastomer
layer to the cyclic olefin polymer layer may be used.
Alternatiﬁely, a four-layer laminated body having no
polyethylene layer may be also used.
The multilayer substrate film may be manufactured

25 by molding resin and elastomer materials forming the




cylindrical inflation filmaccording to an inflation nethod. In this case,
the heat sealing |ayer needs to be 5 nolded so as to be disposed on the
inner side of the inflation film Ther medi cal gas barrier filmof the
present invention nmay be manufactured by lam nating the multilayer gas
barrier filmand the nultilayer substrate filmaccording 10 to a known

nmet hod. As a | am nating nethod, the above-nentioned dry l|amnation is
preferable. Used adhesives include the sane adhesives as those used in
manuf act leeicfattdd bady | idayerdigag barvdaetofislanedbriiemd he teyddandri cal
inflation filmis adopted as the nultilayer substrate film the nmultilayer

gas barrier frThe mayl beldasrnatedsonabet Fitlhe maghbeanth bagk s faces of
the cylindrical multilayer substrate filmin the state of being flatly

fol ded. 291AlHdough1t henthi ekpasse pimt he-@otiE aqnedi caln gageiharirder film
is not specifically Iimted, it is preferably %80 to 240 pm nore

preferabhyt:d to 220 Sace the nedicaba93s PaLrisr fddds has dde

deposition oriented polyester layer with the inorganic oxide 25 deposited

2y oNEEYEL B 016 Bl LSy £ LT s i epor
inflation film.

The medical gas barrier filmof the present invention
may be manufactured by laminating the multilayer gas
barrier film and the multilayer substrate film according

10 to a known method.

As a laminating method, the above-mentioned dry
lamination is preferable, Used adhesives include the
same adhesives as those used in manufacture of the
multilayer gas barrier film.

15 When the cylindrical inflation film is adopted as
the multilayer substrate film, the multilayer gas barrier
film may be laminated on both the right and back surfaces
of the cylindrical multilayer substrate film in the state
of being flatly folded.

20 Although the thickness of the entire medical gas
barrier film is not specifically limited, it is preferably
180 to 240 uym, more preferably 190 to 220 um.

Since the medical gas barrier filmhas the deposition
oriented polyester layer with the inorganic oxidé

26 deposited layer and the cyclic olefin polymer lavyer,




Since (i) with respect to the oriented polyester film as its substrate,
the deposited | ayer of the deposition 5 oriented polyester layer is

di sposed on the side of the outer surf¢sce of the nedical bag nol ded using
the nedical gas barrier film(that is, the side of the oriented polyam de
filmlayer and polyethylene filmlayer) , not on the side of the inner
surface of the nedical bag (that is, 10 the side of the nultilayer
substrate filmof the medical gas barrier film , and is protected by the
ori ent ed ey Voem ey d $ lamd apero mibé rirhies pelryaidwt tae dahmd aperaimand (1)
since the oriented pol yam de | ayer and the polyethylene |ayer are disposed
bet ween tihe tdeposetiedalS dayebaot ikhe fepositi on ori ented pol yester |ayer
and the outer surface of the nedical bag to ensure enough thickness, even

when the medi cglingas (barwieh fddprbs Sabecbed ot e deatliyngs Bod stegil i zi ng
treatnment under high tenperatures, excellent gas and vapor barrier

propertiag Gans bauweathzed, 30 and,f45Lhar MRRR ¢ %ﬁ%ﬁsn&eﬁéﬁiﬂ%ﬂapor

barrier properties can be naintained while preventing degradation of the

deposj t ed s ecﬁdﬁ&ﬂrie%rt%;xj AL pLo 023 aRdoANON oproRerLias oy e medi cal

gas barrier filmover tine Sihce t ical gas barrier filmhas the 25
oL Yot LS L 4L 400 6L ALOTER B PALELFReD BB Bl LY 1
Iaym‘isgggn%gggiggt ?lm {that is, the side of the oriented
polyamide film layer and polyethylene film layer), not on
the side of the inner surface of the medical bag (that is,
10 the side of the multilayer substrate film of the medical
gas barrier film), and is protected by the oriented
polyamide film layer and the polyethylene film layer, and
(ii) since the oriented polyamide layer and the
polyethylene layer are disposed between the deposited
15 layer of the deposition oriented polyester layer and the
outer surface of the medical bag to ensure encugh thickness,
even when the medical gas barrier film is subjected to
heatingenxisterilizingtreatmentunderkﬂ4ﬂ1temperatures,
excellent gas and vapor barrier properties canbe realized,
20 and furthermore, -excellent gas and vapor barrier
properties can be maintained while preventing degradation
of the deposited layer (deterioration of gas and vapor
properties of the medical gas barrier film over time).
Since the medical gas barrier f£ilm has the

26 polyethylene layver and the elastomer layer, sufficient




side closer to the filmsurface than the deposition oriented polyester

| ayer and the oriented polyam de |ayer, 5 creases and |ines can be
prevented fromoccurring on the surfzxe when the infusion solution bag or
the like is formed. Mreover, since the nedical gas barrier filmhas the
cyclic olefin polymer layer and the nultilayer substrate 10 film
containing the cyclic olefin polyner layer is formed w thout using any
adhesi ve, the conpounding ingredients of the filmand ingredients of the
adhesi ve fdax el 1 ptgvens edy fvem edalt ithg f wamltcheosurflaee Hf imhe heat
sealing layer. 15 The nedi cal bag of the present invention is

charact eeispabial L had ihte (e ivo Ts tRY1 b Ve heer0i Eier sedead cgasnbarrier
film with the heat sealing |ayers facing each other, or (Il) is fornmed by

vel di ng an epenleredof tbhecR® mu 14| ayesr substaahe ftlhle,m hBpbhe tEdh cal gas
.barrier film of the present invention in which the mul tllayer substrate

filmis B@rlr@fic@&%ww@gtée lti"_\?efrgﬂciitt'h%no thedq EB y%?@&efi% doned

medi cal bag in may be fornmed 1in the s ape of y superinposing

(wo npdi 6ale A% AP PRLLEET L BB 8D SAGH OF foaoo&éa& Lhes fafieale sealing

30 layers face ea er an Ing t circu tial part.

surface when the infusion solution bag or the like is
formed.
Moreover, since the medical gas barrier film has the
cyclic olefin polymer layer and the multilayer substrate
10 film containing the cyclic olefin polymer layer is formed
without using any adhesive, the compounding ingredients
of the film and ingredients of the adhesive can be
prevented fromeluting from the surface of the heat sealing
layer.
15 The medical bag of the present invention 1is
characterized in that it
(I) 1is formed by welding the medical gas barrier £film
Awith the heat sealing layers facing each other, or
{II) is formed by welding an open end of the
20 multilayer substrate film in the medical gas barrier film
of the present invention in which themultilayer substrate
film is formed according to the inflation method.
The above-mentioned medical bag in (I) may be formed
in the shape of a bag by superimposing two medical gas

25 barrier films on each other so that their heat sealing




Heat sealing condition in formng the circunferential part is not limted,
but is a tenperature 5 of 170'C or higher, preferably 180 to 200'C for 3
to 5 seconds. The nedical bag of thegresent invention nay be a so-called
mul ti - chanber bag having two or nore storage chanbers divided by the

peel abl e sealing part. 10 The heat sealing tenperature in formng the
peelable sealing part is not limted to this but may be appropriately set
so that peel strength of the peelable seal falls between 3.92 to 5.88

N 15mm flayeeanplfacevercaaft erothernedinadl bhgaits sybjaadirefl tahe
sterilizing 15 treatnent under 105 to 115C. The specific heat sealing

condi ti oniirsete tependilng0mc 1 he types of the resin formng the heat
sealing layer, but it is, for exanple, preferably 140 to 155C, nore

preferably 140Hé9t145c‘5é9n1n4_, to sopeaandsm 20 sthe aboveriwppt i onad peel
strength is neasured according to a nethod "180 degrees peeling nethod"

deSCFIbeél&%uﬂé%2é9@§31"69?gshgengépflﬁmgeéq?%ﬁ%vﬁnnge@ém?%%é%uwﬁihOd"

The peel strength is neasured as a strength e tinme when an

Soaride BEadt® 0P NG 2% Ao tefluh 1l HOTTLLS ol v O30 pReR abl e

sealing part as artln poi nt a pair of filmparts o
nmeasur e | e thus obtained are pulled in the direction of 180
ngecond%rm

The medical bag of the present invention may be a
so-called multi-chamber bag having two or more storage
chambers divided by the peelable sealing part.

10 The heat sealing temperature in forming the peelable
sealing part is not limited to this but may be
appropriately set so that peel strength of the peelable
seal falls between 3.92 to 5.88 N/15mm, for example, even
after the medical bag 1s subjected to sterilizing

15 treatment under 105 to 115°C. The specific heat sealing
condition 1s set depending on the types of the resin
forming the heat sealing layer, but it is, for example,
preferably 140 to 155°C, more preferably 140 to 145°C for
4 to 5 seconds.

20 The above-mentioned peel strength is measured
according to a method “180 degrees peeling method”
described in JIS Z 0237 “Adhesive Tape and Adhesive Sheet
Test Method”. The peel strength is measured as a strength
(N/15 mm) at the time when an elastic plastic film having

26 a width of 15mm is cut with the peelable sealing part as




degrees between themat the rate of 200 mm m nut e,

the peelable seal. 5 According to the present invention, to maintain
excellent gas and vapor barrier propegsties of the nedical bag, it is
desirable to use a material having excellent gas and vapor barrier
properties for a nouth nenber of the nedical bag. 10 Such nouth nenber
etc.) is, for exanple, a polyethylene nouth nenber having an
et hyl ene-vinyl al cohol copolyner (EVOH) |ayer, a cyclic olefin polyner

| ayer ana soaaritrhepeiimt bhd s gerief erfr edl1nhas rt Beo fedicak abag afetibe
present 15 invention is subjected to heating and sterilizing treatnent
the stat ea0fp bei tgubi bbed Wdd arsegugaled lid dchandisealt@dn Acgorglong to

(nout h port,

t he nmedi cal
filmform

bag of the present invention, since the nmedical gas barrier
drdde i gabnbagne”0 has dhe e d ¢ Pf ebigd pahymEmdeyer and

the deposited | ayer of the deposition oriented polyester |ayer in the
mul ti ] ayele Gas: agT el fddmis dirspased, om LReopposite side to the
y the

mul tilayer substrate filmand protecte

even peating aﬂ@c%trf‘cﬁ'sxg&ﬂt%g @ﬁat \ryﬂ.ﬁéé‘@ﬂ& Unaes, bk gy te{'&)e&%tﬂ{%%iﬁs

perfornmed, excellent

ori ented pol yam de | ayer,

gas an apor properties ¢can bée realiz and

deteri oratin ) of cthe depasii s, | AYSE s 830, 2L59 Re; PL eYRRYEd Lo i ptai n

bag,

it is desirable to use a material having excellent

gas and vapor barrier properties for a mouth member of the

medical bag.

10

Such mouth member (mouth port, etc.) is, for example,

a polyethylene mouth member having an ethylene-vinyl

alcohol copolymer (EVOH) layer, a cyclic olefin polymer

layer and so on therein.

It is preferred that the medical bag of the present

15 invention is subjected to heating and sterilizing

treatment in the state of being filled with a medical fluid

and sealed.

According to the medical bag of the present invention,

20

25

since the medical gas barrier film forming the medical bag
has the cyclicolefin polymer layer and the deposited layer
of the deposition oriented polyester layer in the
multilayer gas barrier film is disposed on the opposite
side to themultilayer substrate film and protected by the
oriented polyamide layer, even heating and sterilizing

treatment under high temperatures is performed, excellent

resulting in peeling of

in




excel l ent gas and vapor properties. Furthernore, according to the nedical
bag of the 5 present invention, since the nedical gas barrier film

form ng the nmedical bag has the cyclig2olefin polyner |ayer, and the

mul tilayer substrate filmincluding the cyclic olefin polyner layer is
formed w thout using any adhesive and is disposed on the inner side of the
nmedi cal bag than 10 the nultilayer gas barrier filmusing the adhesive in

| am nati on, conpounding ingredients of the filmand ingredients of the
adhesi ve gean abel pepvenpedperdmed utampe rExdnplees aNelxdl e t akrtiotghi dthe
present invention will be 15 described in nore detail on the basis of
exanpl es cdhdthec alyas ai ted exgny esn tHlesPpriesant evorertd e s inotalhm ted

by the followi ng exanpl es. <Manufacture of the nedical gas barrier film and

t he rredle&ajelb;a@ﬁtZQalgxam& evg,pégg) ply&mg]agwge of a multilayer gas barrier
film Three layers of an alum na deposition oriented polyester |layer 11,

an oriented pokyawideayel La@ifngP %'&%M'ﬁ@%ﬂc@ierbé% wer e am nat ed
inthis order via 25 adhesive | ayers ?14 16) forned of thé follow ng

adhesg VeP%S&?’@OEﬂkT%gl'ttl%vﬁrysll%hl CaEhQ”rrFer pf %% Url?af‘rﬁﬂé' tigaygr gas

barrier I'm 10 having a kness
formlngthemedlcalbaghasthecycllcoleflnpolymerlayer,

and the multilayer substrate film including the cyclic
olefin polymer layer is formed without using any adhesive
and is disposed on the inner side of the medical bag than
10 the multilayer gas barrier film using the adhesive in
lamination, compounding ingredients of the film and
ingredients of the adhesive éan be prevented from eluting.
Examples
Next, although the present invention rwill be
15 described in more detail on the basis of examples and
comparative examples, the present invention isnot limited
by the following examples.
<Manufacture of the medical gas barrier film and the
medical bag>
20 Example 1
{l1) Manufacture of a multilayer gas barrier film
Three layers of an alumina deposition oriented
polyester layer 11, an oriented polyamide layer 15 and a
polyethylene layer 17 were laminated in this order via

26 adhesive layers (14, 16) formed of the following adhesive



to Fig. 1). In manufacturing the nmultilayer gas barrier film210, 5 the
oriented polyam de layer 15 was |am nated on a surface 1lla of a deposited
| ayer 13 of the alum na deposition o3 ented polyester |ayer 11 via an
adhesive | ayer 14. The polyethylene |ayer 17 was | am nated on a surface
15b on the opposite side to an adhered surface 15a of the oriented 10
pol yam de | ayer 15 to the deposited |ayer 13. Materials used to nmanufacture
the nultilayer gas barrier film210 are as follows: Al um na deposition

ori ent edapaomsieyg fel dry Alamimeatisndéepomanedfaortthe bi mrildalilearyent ed PET
film(The 15 whole thickness of the deposited | ayer 13 and the oriented
pol yest etyafd bart2 drs£12mphv drwlv i he 4 hihekrest iafkridwes odeposimeddyer 13 is
approximately 20 pm Transparent barrier film nmanufactured by Toppan
Printingt@o.gidfd1) .product name "GLA-AEH') 20 -Oriented polyamde film

Bi axial oriented nylon film (Thickness of 15 pm manufactured by Unitika

Ltd. product Iﬂ&ﬁ%ﬁ@@%@\ﬁl@\@@ﬁe moal et hybenea & id4a - Threer 1 aved,
co-extrusion film formed of | i near pol yethylene 18 having a t hi ckness of

25 205 pmtﬁ%eaz?'lte}‘lt%c?%%gffé}ﬁld@%eg ﬂ&l) %@l@ﬂﬁ?aéégo&)ﬁ d sud%ac

manuf actured by Mtsui Chem cals product nanme "ULTZEX 2010") and
hi gh- deniﬁgy(99|¥eh@%5¥¥%ég §g§é¥)13 of the alumina deposition

oriented polyester layer 11 via an adhesive layer 14. The
polyethylene layer 17 was laminated on a surface 15b on
the opposite side to an adhered surface 15a of the oriented

10 polyamide layer 15 to the deposited layer 13.

Materials used to manufacture the multilayer gas
barrier film 10 are as follows:

- Alumina deposition oriented polyester film:
Alumina is deposited on the biaxial oriented.PET film (The

15 whole thickness of the deposited layer 13 and the oriented
polyester film 12 is 12 um and the thickness of the
deposited layer 13 is approximately 20 um. Transparent
barrier film manufactured by Toppan Printing Co., Ltd,
product name “GLA-AEH")

20 *Oriented polyamide film: Biaxial oriented nylon
film {(Thickness of 15 um, manufactured by Unitika Ltd.,
product name “EMBLEM ONMB”)

*Polyethylene film: Three-layer co-extrusion film
formed of a linear polyethylene 18 having a thickness of

25 20 pm (density 0.920g/cm®, MFR 1.0 g/10 minutes (190°C)),




each having a thickness of 5 pmwhich are di sposed on both surfaces of the
pol yet hyl ene 18 (density 0.950g/cn8, nelt 5 flowrate (MFR) 1.1 g/10

m nutes (190C), manufactured by Mtsad Chemi cals, Inc., product nane

"Hl - ZEX 3300F") - Adhesive: Manufactured by Mtsui Takeda Chem cals, Inc.,
product nanme "TAKELAC A 315" (2) Manufacture of a nultilayer substrate film
10 Acylindrical multilayer substrate film (whole thickness of 160 pn) 22
of five-layer configuration formed of a heat sealing | ayer 23 having a

t hi cknessrapfuscpmreda biyr 9{iesast aiteemk agérs ,24Thavi,ngoactihictknesmeof 55
pim a cyclic olefin polymer layer 25 having a thickness of 10 15 pm a
second el"asiDABX Raydr” 26ahdvhigha dénskngspadfyHthypanand a frod yebhyl ene
layer 27 having a thickness of 15 pm in which the heat sealing |ayer 23

i s di sposettwmdtBngi Angi@Bhesksder b umBmi astaredi{$ b 8EdtOnfb&rhl) .
Materials for each layer formng the nultilayer 20 substrate film22 are
as fol | owsirrdbesheatt$5€add NgetAYQlerd3 1 di(BRA s PO) YELIWH §Nen? {Ciﬁ!@fatty 0. 930

g/ cnB, manufactured by Mtsui Chemicals, Inc., product nane "ULT
3020L3, NAR2-h 0 1G0FR Ui €5 o (194004 28 TheobiEst, & e 24 and
t he second 35r el asl,(?%rnejrq aye%/( : 1>l<edsr e5|9n g? ?1%213% po L;llttgﬁe%g

el ast omegy;(Aansi £¥0:188p1 9,/ CHBe. W%‘F&?ﬁé‘i&eﬂaﬂt\é Mﬁf—“kEx 3300F")

*Adhesive: Manufactured by Mitsui Takeda Chemicals,
Inc., preoduct name “TAKELAC A 315~
(2) Manufacture of a multilayer substrate film
10 A cylindrical multilayer substrate £film (whole
thickness of 160 pm) 22 of five-layer configuration formed
of a heat sealing layer 23 having a thickness of 25 um,
a first elastomer layer 24 having a thickness of 55 um,
a cyclic oclefin polymer layer 25 having a thickness of 10
15 um, a second elastomer layer 26 having a thickness of 55
pm and a polyethylene layer 27 having a thickness of 15
um, in which the heat sealing layer 23 is disposed on its
innermost side, is manufactured (refer to Fig. 1).
Materials for each layer forming the multilayer
20 substrate film 22 are as follows:
*The heat sealing layer 23: Linear polyethylene
(density 0.930 g/cm®, manufactured by Mitsui Chemicals,
Inc., product name “ULTZEX 3020L”, MFR 2.1 g/10 minutes
(1s0°C))

25 * The first elastomer 1layer 24 and the second




Chem cal s, Inc., product nane "TAFMER A0585", MFR 0.5 g/10 mnutes (1900Q))
by 70 weight % |inear polyethylene 5 (density 0.920 g/cnB, manufactured by
Mtsui Chemicals, Inc., product nanes"ULTZEX 2010", MFR 1.0 g/10 m nutes
(190C)) by 25 weight % and hi gh-density pol yethylene (density 0.965 g/cn8,
manuf actured by Mtsui Chemcals, Inc., product nunber "NZ 65150", MR 16
g/10 mnutes 10 (190C)) by 5 weight % The cyclic olefin polyner |ayer 25:
Hydr ogenat ed norbornene ring-opened pol ymer (product name "ZEONOR 1020R"
manuf act el ed topAEONa Cerp@rat iMdny edpeasfic gf atihgarl. i} ygkayd etreansi tion
tenperature (Tg 105C)) 15 The pol yethyl ene | ayer 27: Mxed resin of |inear
pol yet hykene Hodessi { §e@s43 gf c8B5 mpud actmued by tMrteslli by Cligndseal s, |1 nc.
product name "ULTZEX 4020L", MFR 2.1 g/10 minutes (190C)) by 75 weight %

and hi ghedensidal s palitet hyreren & densié v 1 ©Gdr ol c3ds ~ raneik act Uiged doy M t sui
20 Chem cals, Inc., product nunmber "NZ 65150", MFR 16 g/10 mnutes (1900Q))

by 25 weqght, +%s 3)(1];y@m¢f)690t14§@|m tha gmdi gal gaseharrderyEihim cHhe right
|

and back surfaces of the nul ayer substrate filmobtained in the above

(2, st o Sepngjot st saltoged by i dtematennan e
and the sypface, ontle shde AlulPerd! YHP PRI 419" g/10 minutes
(180°C)}) by 25 weight % and high-density polyethylene
(density 0.965 g/cm®, manufactured by Mitsui Chemicals,
Inc., product number “NZ 651507, MFR 16 ¢g/10 minutes

10 (190°C)) by 5 weight %

*The cyclic olefin polymer layer 25: Hydrogenated
norbornene ring-opened polymer (product name “ZEONCR
1020R” manufactured by ZEON Corporation, specific gravity
1.01,.glass transition. temperature ({(Fg 105°C))

15 *The polyethylene layer 27: Mixed resin of linear
polyethylene {density 0.940 g/cm’, manufactured by Mitsui
Chemicals, Inc., product name “ULTZEX 4020L"”, MFR 2.1 g/10
minutes (190°C)) by 75 weight % and high-~density
polyethylene {density 0.965 g/cn’®, manufactured by Mitsui

20 Chemicals, Inc., product number “NZ 651507, MFR 16 g/10
minutes {(190°C)) by 25 weight $%

(3) Manufacture of the medical gas barrier film

The right and back surfaces o¢f the multilayer

substrate film obtained in the above (2) in the state of

25 Dbeing flatly folded (that is, the surface on the side of




oriented polyester filmof the multilayer gas barrier film obtained in the
above (1) (the surface |lib on the opposite 5 side to the deposited | ayer
13) were lam nated via a |layer 21 fosgred of the above-nenti oned adhesive
according to dry lamnation. In this manner, a cylindrical medical gas
barrier filmhaving the |ayer configuration shown in Fig. 1. 10 (4)

Manuf acture of a nedical bag One open end 31 of the cylindrical nedical gas
barrier filmobtained in the above (3) was heat sealed with a

bel ow nertheoped yaiii 1l eerbea y84 beion thendwi ¢Had v stidves £ 06 herf iopen end 32
and a circunferential part 33 of the 15 nultilayer gas barrier film

| am nat ed2gn atrhie t3iy fsacef o e dhechwl$idayer swbsitahenhi bapweria heat seal ed
to obtain a nedical bag 30 shown in Fig. 2. A nouth port 34 fornmed of

pol yet hylene rangd havi pgstarl ayen of widyhane: vi pyt & £oholr copdyrger (EVOH)
in the 20 mddle thereof was used as the nouth nmenber. The open ends 31

and 32 apg tthie, €4 rourdies eMd @l Par t ol PakL 10fbtd}?th®b§b'o%yieie gas

barrier filmlamnated on the surface of the nultilayer substrate film 33

oL L TRAACcORRe BBCO A4 By S g e IO L, secore
medi cal Q%ngg{n'éideg ff{ﬂ)@ﬁyo@g%eﬁet%lgnn& %tdhleGSolcvefaoécélrgiﬁgcggd ry
lamination.
In this manner, a cylindrical medical gas barrier
film having the layer configuration shown in Fig. 1.
10 (4} Manufacture of a medical bag
One open end 31 of the cylindrical medical gas
barrier film obtained in the above {3) was heat sealed with
a below-mentioned mouth member 34 being sandwiched and the
other open end 32 and a circumferential part 33 of the
15 multilayer gas barrier film laminated on the surface of
the multilayer substrate film were heat sealed to obtain
a medical bag 30 shown in Fig. 2.
A mouth port 34 formed of polyethylene and having
a layer of ethylene~vinyl alcohol copolymer (EVOH) in the
20 middle thereof was used as the mouth member. The open ends
31 and 32 and the circumferential part (joint part of the
multilayer gas barrier film laminated on the surface of
the multilayer substrate film) 33 of the medical gas

barrier film were heat sealed at 170°C for 4.5 seconds.

25 Following preheating at 740°C, the mouth port 34 was fixed




A storage chanber of the medical bag 30 was filled wth distilled water of
500 mM and sealed. 5 Exanple 2 (1) Manufacture of a multilayer gas barrier
film Anultilayer gas barrier filmvggs prepared in the sane nmanner as (1)
of Exanple 1. (2) Manufacture of a nultilayer substrate film 10 A

mul tilayer substrate filmwas manufactured in the sanme way as (2) of
Exanpl e 1 except that, in place of the heat sealing |layer (thickness of 25
pm 23 of Exanple 1, mxed resin of linear polyethylene (density 0.940

g/ cnB, waaAuthet need dyl MaswiaGheatrcil $p bpcheaprodadt nnaae 1% 0" WL TZEX
4020L", MFR 2.1 g/ 10 m nutes (190C)) by 85 weight % and pol ypropyl ene
(densi tyf6r9¥Q B/ ee¢Bondeanuf actured by Mtsui Chem cals, Inc., product
nunber "J103WA") by 15 wei ght % was used as the heat sealing |ayer. (3)

Manuf act ure ofnaspBdihgal grmbarrderchil MedQ A 1madicalogassbhainiiery filmwas
prepared in the sane way as (3) of Exanple 1 except that the nultilayer

substratgi il miabt A ned w&ﬂJFE@@OSQO(%h‘%ﬁﬂu§§gléﬁ the mltilayer
substrate filmin place of the filmprepared in Exanple 1. 25 (4)

Manufsact ure OfEQaﬂEQ'C@ bag 38 One open end 41 of the cylindrical nedica
gas barrier filmobtained in the above (3) was heat sealed in

(1) Manufacture of a multilayer gas barrier film
A multilayer gas barrier film was prepared in the
Same manner as (1) of Example 1.
(2) Manufacture of a multilayer substrate film
10 A.multilayer substrate film was manufactured in the
same way as }2) of Example 1 except that, in place of the
heat sealing layer (thickness of 25 um):-23 of Example 1,
mixed resin of linear polyethylene (density 0.940 g/cm?,
manufactured by Mitsui Chemicals, Inc., product name
15 “ULTZEX 4020L”, MFR 2.1 g/ 10 minutes (190°C)) by 85
weight % and polypropylene (density 0.910 g/cm’®,
manufactured by Mitsui Chemicals, Inc., product number
“"J103WA”) by 15 weight % wasusedastheheatseallnglayer
(3) Manufacture of a medical gas barrier film
20 A medical gas barrier film was prepared in the same
way as (3) of Example 1 except that the multilayer
substrate film obtained in the above (2) was used as the
multilayer substrate film in place of the film prepared
in Example 1.

25 (4) Manufacture of a medical bag




the state of sandw ching the sanme nouth nmenber (nmouth port 34) as that
used in Exanple 1, the other open end 42 and 5 a joint part

(circunferential part) 43 of the nultad ayer gas barrier filmlam nated on
the surface of the nultilayer substrate filmwere heat seal ed and further
a peelable sealing part 44 was fornmed in a storage chanber of a nedi cal
bag to obtain a nedical bag (multi-chanber bag) 40 showmm 10 in Fig. 4. The
open ends 41 and 42 and the circunferential part (joint part of the

mul til ayer gasObarropenfidmal ai natedchoncitie mid t thayetesubsiratesfiln) 43
of the medical gas barrier filmwere heat sealed at 170C for 4.5 seconds

and 15 t hemeedabf lsesht agnpar tird4hwasbbeat (S9ahedt ate 3G 1064 4 5
seconds. Follow ng preheating at 740C, the nouth port was fixed via the

medi cal gas bantien ff bhauhy heatg Sealdat abukG0ade A Gagaonds-t A | arge
storage chanber 45 of. the nedlca? bag 40 was 20 filled with distilled

wat er of 3400 Jd @k &, 588! L nSEQLAEA  Charther 46nuas obiahl ed gMgth distilled
water of 300 mMl and the bo?h cﬁanbé?s 45 and 46 we?%egéaled. Conparative

exampg e 1 ﬁo@é%r@%c?ﬁéﬁh%ﬂéﬂﬁ%@%ﬁﬁgf%ﬁ;{;’?ega%%ﬁﬁ%il%}%:ggr o5

manner as in e 1 except that t n pol'yme
bor e PPRS Badrind Pl bl AN eq BHPBRL A HLL DN SE 0k RDETRU SR 929
substrate film were heat sealed and further a peelable
sealing part 44 was formed in a storage chamber of a medical
bag to obtain a medical bag (multi-chamber bag) 40 shown
10 in Fig. 4.
The open ends 41 and 42 and the circumferential part
(joint part of the multilayer gas barrier film laminated
on the multilayer substrate film) 43 of the medical gas
barrier film were heat sealed at 170°C for 4.5 seconds and
15 the peelable sealing part 44 was heat sealed at 130°C for
4.5 seconds. Following preheating at 740°C, the mouth
port was fixed via the medical gas barrier film by heat
sealing at 16é0°C fof 4.5 seconds.
A large storage chamber 45 of the medical bag 40 was
20 filled with distilled water of 700 ml and a small storage
chamber 46 was filled with distilled water of 300 ml and
the both chambers 45 and 46 were sealed.
Comparative example 1
A medical gas barrier film was manufactured in the

25 same manner as in Example 1 except that the cyclic olefin




the | ayer configuration shown in Fig. 1. The nedical bag shown in Fig. 2
was manufactured in the sanme manner as in 5 Exanple 1 except that the

nmedi cal gas barrier filmthus obtaing was used. Conparative exanple 2 A
medi cal gas barrier filmwas manufactured in the sanme manner as in Exanple
1 except that, in the deposition 10 oriented polyester |ayer 11 of the

mul tilayer gas barrier film210 in the nedical gas barrier filmhaving the

| ayer configuration shown in Fig. 1, the direction of lamnating the

ori ent ed pEdl Wwest erl fy¢m 125 ands t hetdepositietkd ayier tBe waslteversed. The
medi cal bag shown in Fig. 2 was 15 manufactured in the sane manner as in
Exanpl e budbxcepitéhal 1mt be pEdichal mgasi d@l rges Hatmithusioki aizneichgas used.
Conpar ative exanple 3 A nmedical gas barrier filmwas nmanufactured in the

sanme manieéle asyidr PPl gulaexeepkhidiat ittheipol vet hylhenae Q-4 Bygig 17 of
the multilayer gas barrier filmwas not provided and the thickness of the

ori ent ed splwanideilayer waasn 30 Pt rhe {Meedineals 9as rhalfd £ra d i44n havi ng
the layer configuration shown in Fig. 1. The nedical bag shown in Fig. 2

was nanukactifed i neihe san® Jrnnes ﬁéd%gaﬁﬁggﬂiggﬁérégﬁx%gﬁ thals the

medi cal gas barrier filmthus obtalned ysical properties

eval uat i g s ffie wEdi Gale pac>

Comparative example 2
A medical gas barrier film was manufactured in the
same manner as in Example 1 except that, in the deposition
10 oriented polyester layer 11 of the multilayer gas barrier
film 10 in the medical gas barrier film having the layer
configuration shown in Fig. 1, the direction of laminating
the ocriented polyester film 12 and the deposited layer 13
was reversed. The medical bag shown in Fig. 2 was
15 manufactured in the same]nanner‘asilexample].except‘that
the medical gés barrier film thus obtained was used.
Comparative example 3
A medical.gas barrier film was manufactured in the
same manner as in Example 1 except that the polyethylene
20 layer 17 of the multilayer gas barrier film was not
provided and the thickness of the oriented polyamide layer
was 30 uym in the medical gas barrier film having the layer
configuration shown in Fig. 1. The medical bag shown in
Fig. 2 was manufactured in the same manner as in Example

20 1 except that the medical gas barrier film thus obtained



(1) Elution test, etc. The nedical bags obtained in Exanples 1 and 2 and 5
Conparative exanples 1 to 3 were subjected to high pressure steam
sterilizing treatment (110C, 60 m nutes) and then test pieces were cut.
Using the test pieces thus obtained, an "acute toxicity test”, a
"sensitization test” and a "henolysis 10 test” in conformance with rules
of The Japanese Pharnmacopoeia (14th revision), Part 1 "55. Test Mt hods
for Plastic Containers - 2. Extraction Test" and "55. -7. Cytotoxicity
Test" andvalheudaganese Pharmacopoeia (14th version), Part 2 "13. Plastic
Cont ai ners for 15 Pharnaceutical Products " (Guideline on Basic Biological

Tests of Medi calPhRevi €25 mnco Biromedi eala IMatter bl $f the d Dt OXid §y Test
10. Cytotoxicity Test Using Medical Devices and Extraction Liquid of

Materials, I1. (1$ensidt zahi @R skeste@nd VII. Henolysis Test) were 20
perfornmed. (2) Measurenent of transparency, oxygen transm ssion rate, etc.

Furt her, using e {-pie < L : or di eqd
Thide kst - Pl €68Ys [R5t 5146601 ¢ g&%@%l{gt LA B Gng

Phar macopoei a (14th revision), Part 1 "55. 2
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Steriliz%@é%h.sterilizing treatment (110°C, 60 minutes) and then
test pieces were cut.
Using the test pileces thus obtained, an “acute
toxicity test”, a “sensitization test” and a “hemolysis
10 test” in conformance with rules of The Japanese
Pharmacopoeia (14" revision), Part 1 “55. Test Methods
for Plastic Containers - 2. Extraction Test” and “55. -7.
Cytotoxicity Test” and The Japanese Pharmacopoeia (14%h
version), Part 2 n13. Plastic Containers for
15 Pharmaceutical Products “ (Guideline on Basic Biological
Tests of Medical Devices and Biomedical Materials, 1I.
Cytotoxicity Test 10. Cytotoxicity Test Using Medical
Devices énd Extraction Liquid of Materials, IT.
Sensitization Test and VII. Hemolysis Test) were
20 performed.
{2) Measurement of transparency, oxygen
transmission rate, etc.
Further, using the test pieces, tests according to

The Japanese Pharmacopoeia (14”‘revision), Part 1 ™55,

25 Test Methods for Plastic Containers - 4. Transparency




shrinkage rate were neasured. Oxygen transm ssion rate (cnB/ n8/day) was
nmeasured 5 under the conditions of tenperature of 20C and humdity of 60
%RH using an oxygen transm ssion rate4measuring device (manufactured by
MOCON I nc. (US), nodel nanme "OXTRAN 2/20") Oxygen transmi ssion rate is
preferably 0.2 10 cnB/nB/day or less, nore preferably 1 cnB/n8/day or

|l ess. Sterilization shrinkage rate (% cal cul ated by conparing test pieces
cut fromthe nedical bag before being subjected to high pressure steam
sterilizilegpttfeaament ™ 5ui.t h-the #hdwer méldpanedP¢ esbapiiddasyi n wengt h shows
the 15 rate at which the medical gas barrier filmis shrunk due to high
pressur e psdrerrsedy i 4hdicwy§epat PENEmi sStierd riazat kad shernkagetade i S
preferably 2.5 %or |ess, nore preferably 1.0 %or less, in MD and

pref er ablgh r i2n 162 @Ok dteSSve FBr Replefr@bly 1.0 %or less, in TD. 20 (3)
Drop test 15 nedical bags obtained in each of Exanple 1 and 2 and

Conpar ative examRlifnl 40 3sMeES i$Mivact £d &QJH{.Q}HaP cRadl §%E;ét ![\)a_gs of

sterilizing treatment (110C, 60 m nutes) |ve medi

each exanple Manfe IGLeHions B 1! Rertl At £c 0L DG NOr haantald da Al b anged,

contained in 42 an outer housing and stored at for two days ter

storage,  thes fedkealy bAgs We! &) 9RReE SR 1081 B8 AUt O neasuring
device (manufactured by MOCON Inc. (US), model name
“OXTRAN 2/20")
Oxygen transmission rate is preferably 0.2
10 cm’/m’/day or less, more preferably 1 em®/m*/day or less.
Sterilization shrinkage rate (%) calculated by
comparing test pieces cut from the medical bag before being
subjected to high pressure steam sterilizing treatment
with the above-mentioned test pieces in length shows the
156 rate at which the medical gas barrier film is shrunk due
to high pressure steam sterilizing treatment.
Sterilization shrinkage rate is preferably 2.5 % or
less,. more preferably 1.0 % or less, in MD and preferably
2.5 % or less, more preferably 1.0 % or less, in TD.
20 (3) Drop test
15 medical bags obtained in each of Example 1 and
2 and Comparative example 1 to 3 were subjected to high
pressure steam sterilizing treatment (110°C, 60 minutes)
and then, five medical bags of each example were stacked

26 in the state of being horizontally arranged, contained in




120 cm and occurrence of |eakage of liquid and presence or absence of gas
and vapor barrier properties reduction 5 were confirned. Wth respect to
gas and vapor barrier properties, ox4gen transm ssion rate and vapor
transm ssion rate after the drop test were neasured in the sanme nanner as
the above-nentioned manner and when oxygen transm ssion rate 10 exceeded
0.2 cnB/nB/day and vapor transm ssion rate exceeded 0.27 g/ n8/day, it was
regarded that gas and vapor barrier properties were deteriorated. (4)

Eval uati en wesidt shdheimediacal dagsednaExar esd awd 2ayat. sffecer 15
reference values of all evaluation itens in the tests (1) On the contrary,
in the nmediceal gdbagha faadpas atbygsexarpl @robperi Wircan téfe shisjiences of the
adhesive was found. It found that the nedical bags in Exanples 1 and 2 had

transpar ency c&f £B2d 2o deno¥raen tdﬁnpéms?@norfathcﬁhd 26n Q. B4 &3 1B/ day
- (20C, 60 %%H), vapor transmission rate of 0.18 g/nB/day (40C, 90 %), and

sterilizgti gpse3iifd @GR 4 a8 Ofado B ﬁypiléﬂdpr%pﬁel(gpés ﬁﬁgu%hﬁv&fj

excel | ent gas and vapor™ properties and extrenely | ow shrinkage rate after
sterigizgtiQn 4423t gh. On the 25 contrary, it was found that the nedical
bags 1 n Conparative exanples 2 and 3 had increased oxygen transm ssion

rate and Vap%lftha@%@p Sé‘gntga&gsb%ns& e\Hﬂ)b%ay %rlere%ggﬂgr%qgs,

oxyqentransﬁissionrateandvaportransmissionrateafter
the drop test were measured in the same manner as the
above~mentidned.manner and when oxygen transmission rate
10 exceeded 0.2 cm'/m?*/day and vapor transmission rate
exceeded 0.27 g/m*/day, it was regarded that gas and vapor
barrier properties were deteriorated.
(4) Evaluation results
The médical bags in Examples 1 and 2 satisfied
15 reference values of all evaluation items in the tests (1).
On the contrary, in the medical bag in Comparative example
1, elution of substances of the adhesive was found.
It found that the medical bags in Examples 1 and 2
had transparency of 82.5 %, oxygen transmission rate of
20 0.04 cm®’/m*/day (20°C, 60 %RH), vapor transmission rate
of 0.18 g/m’/day (40°C, 90 %RH), and sterilization
shrinkage rate of 1.3 {(MD) and -0.3 (TD), and showed
excellent gas and vapor properties and extremely low
shrinkage rate after sterilization treatment. On the

26  contrary, it was found that the medical bags in Comparative




the nedi cal bags in Conparative exanple 3 had | owered transparency by
sterilization treatnent. 5 In the nedical bags in Exanples 1 and 2, even
after the drop test was performed, né3|eakage of liquid was found and
oxygen transm ssion rate and vapor transm ssion rate hardly changed. On
the contrary, in the nedical bags in Conparative exanple 2 contained in
two of three outer 10 housings, |eakage of liquid was generated. Even in
the nmedical bags generating no | eakage of liquid, increase in oxygen
transm sAXHIP heé gnéﬂdaéohadeﬂmmis556d patve avast rebsernved.on r 4 he nedi cal
bags in Conparative exanple 3, drop of flexibility and resulting

occur r ené@ b7 apogat g n s smtlo hinretse Wwar et elbsddrivedt i Fhet preseahtiaweéntion i s
not limted to the above-nentioned descriptions and can be variously

nmodi fi ed the desilgnads Bong as idomphlatwiviehi eixéhplecapehaafl IBidess St ated
in clains. 20 Wiile the present invention has been described by way of the

enbodi nentrsaridied eehcyt beses wabodiientisarere eyt | |l ustrative, but not
limtative of the invention. Variations of the present invention apparent

to thepse skilkadthe hbeidrdl af£g50ihabkambtBisn 1t he Seope Ly the: o 25

present invention defined by the appended clains. 44 [Industrial

Appl i cabithid ¥rbe: 8¢ 2k 0asrBanLIEr nbil &k Rf gkhe s Pr 85808 AW &1.08
and oxygen transmission rate and vapor transmission rate
hardly changed. On the contrary, in the medical bags in
Comparative example 2 contained in two of three outer

10 housings, leakage of liquid was generated. Even in the
medical bags generating no leakage of liquid, increase in
oxygen transmission rate and vapor transmission rate was
observed. In the medical bags in Comparative example 3,
drop of flexibility and resulting occurrence of creases

15 and lines were observed.

The present invention 18 not 1limited to the
above-mentioned descriptions and <can be variously
modified in design as long as it falls within the scope
of matters stated in claims.

20 While the present invention has been described by
way of the embodiments thereof, these embodiments are
merely illustrative, but not limitative of the invention.
Variations of the present invention apparent to those

skilled in the art are to fall within the scope of the

23 present invention defined by the appended claims.




is suitable for a material for nmedical bags for storing nedicine whichis
easy to deteriorate due to gas such as 5 oxygen, vapor and the like in

medi cal applications. The nedical bagtof the present invention is suitable
for medical applications, especially for storing nedicine which is easy to
deteriorate due to gas such as oxygen, vapor and the like. Ill 45 dains
1. A nedical gas barrier filmconprising a nultilayer gas barrier film and
a multilayer substrate film adhered to the nultilayer gas barrier film
wher ei n Fdies ol il parl gasbbaikiver filmincludes a deposition oriented
pol yester |ayer having a deposited |ayer of an inorganic oxide on one
surface, an orTbetrddigellygasdemtayer Aidbharef the arsuiacénefertthieoieposi t ed
| ayer of the deposition oriented polyester |ayer and a 10 pol yet hyl ene

| ayer adher edhittalal sufbace aatdei HPposirt Redsidlel 19288 adhersed sidace of
the oriented polyam de layer to the deposited |ayer, the multil ayer
substrat eefdildin@ackudes ascyelsiyC t ooleftdy pekyrer guayeh, @k ehast oper | ayer
and a heat sealing 15 layer and is adhered to the other surface of the
deposs ti ey entegorolarstiele | 2YRE 13NthdBEcheat30R] LRgibayer s

di sposed on the surface

The medical bag of the present invention is suitable
for medical applications, especially for storing medicine

which is easy to deteriorate due to gas such as oxygen,

vapor and the like.




on the opposite side to the adhered surface of the nultilayer substrate
filmto the deposition oriented 20 polyester layer. 2. A nedical gas
barrier filmas stated in claiml1l, wmerein the nmultilayer substrate film
has a cyclic olefin polynmer layer, a first elastomer |ayer adhered to one
25 surface of the cyclic olefin polyner |ayer, a heat sealing |I~~ 46 |ayer
on the opposite side to an adhered surface of the first elastoner |ayer to
the cyclic olefin polymer layer, a second elastonmer |ayer adhered to the
ot her surflacemn®f the cyclic olefin polymer |ayer and a pol yethyl ene | ayer
5 adhered to a surface on the opposite side to an adhered surface of the
second ellast onBrmkayeral aydhevgyeliee @liehi romet ysehgl ayanlt3.14yeedi cal
gas barrier filmas stated in claim2, 10 wherein a total thickness of the

first el astomrirdayers and ahﬁeasﬁQQQQI%lyaesﬁ mstex% iFS 150 Aldh Bl §o of a

t hi ckness of the nmultilayer substrate fil . A nmedical gas barrier film
as State@d'ﬁﬂ%@hﬂl%llay% £§'Bé%ﬂf8§kfffﬁ Ohﬁg§é£9|yethylene | ayer of
the multilayer gas barrier Imis or tines larger than a total

egess o hecdeage 4150, gt prlyester Loig nfeilngy ptes
deposition oriented polyester layer having a deposited
layer of an inorganic oxide on one surface, an oriented
polyamide layer adhered to a surface of the deposited layer
of the deposition oriented polyester léyer and a
10 polyethylene layer adhered to a surface on the opposite
side to an adhered surface of the oriented polyamide layer
to the depcsited layer,
the multilayer substrate film includes a cyclic
olefinpolymerlayer,anelastomerlayerandeaheatsealing
15 layer and is adhered to the other surface of the deposition
oriented polyester layer, and
the heat sealing layer is disposed on the surface
on the opposite side to the adhered surface of the

multilayer substrate film to the deposition oriented

20 polyester layer.

2. A medical gas barrier film as stated in claim 1,
wherein the multilayer substrate film has a cyclic olefin
polymer layer, a first elastomer layer adhered to one

26 surface of the cyclic olefin polymer layer, a heat sealing




wherein the pol yethylene |layer of the nultilayer gas barrier filmis a
three-layer filmforned of a |inear polyethylene filmhaving a density of
0.910 to 0.930 g/cnB and high densit46 pol yethylene fil nms each having a
density 25 of 0.950 to 0.970 g/cnB and adhered to both surfaces of 47 the
| i near pol yet hyl ene |ayer, and a thickness of each of the high density
pol yethylene filns is 0.2 to 0.3 tinme larger than that of the |inear

pol yethylene film 5 6. A nmedical gas barrier filmas stated in claim1,
wher ei n R dmamanie orpdeslitse ad ldenbo En Adiexi €dl sya$akbar vifertieé | m as
stated in claim1, wherein the nultilayer substrate filmis a cylindrical
10 fil m ffammsed ey dtdthati baypwel do nghandyahicnogeffost pbayeare rofl atyheer,
cylindrical filmis the heat sealing layer. 8. A nedical bag forned by

wel di ng a sedictial egass bambirel ayieid Mt tdat tbedheseahiery shayerse tder eof
face each other, 15 wherein the nedical gas barrier filmconprises a

nultilayehe ga% 1as rdl%_fih'}?b&ﬁ}ﬁze& maltd 4 ayed SykstyatByflihm adRared to
the nultilayer gas barrier film the nultilayer gas barrier filmincludes a

20 deposiyh@i L 18Nt £dsR0lwest efn |aYeroPaYLng & Japositedn LanerLf an
i norgani ¢ oxi de on one surface, an oriented polyamde |ayer adhered to a

surface @f, e ABROEhEEDe LRAYRS o19s cldife AORARL§ 119N 91d 8019d Pohuasher |ayer

and a
polymer laver.

3. A medical gas barrier film as stated in claim 2,
10 wherein a total thickness of the first elastomer layer and
the second elastomer layer is 55 to 80 % of a thickness

of the multilayer substrate film.

4. A medical gas barrier film as stated in e¢laim 1,
15 wherein a thickness of the polyethylene layer of the
multilayer gas barrier film is 1 or 2 times larger than
a total thickness of the deposition oriented polyester

layer and the oriented polyamide layer.

20 5, A medical gas barrier film as stated in claim 1,
wherein the polyethylene layer of the multilayer gas
barrier film is a three-layer film formed of a linear
polyethylene film having a density of 0.910 to 0.930 g/cm’
and high density polyethylene films each having a density

25 of 0.950 to 0.970 g/cm’ and adhered to both surfaces of




pol yet hyl ene | ayer adhered to a surface on the opposite 25 side to an
adhered surface of the oriented polyam de |layer 48 to the deposited |ayer,
the nmultilayer substrate filmincludeg7a cyclic olefin polymer |ayer, an
el astonmer | ayer and a heat sealing |ayer and is adhered to the other
surface of the deposition 5 oriented polyester |layer, and the heat sealing
| ayer is disposed on a surface on the opposite side to an adhered surface
of the multilayer substrate filmto the deposition oriented pol yester

| ayer. 1@hSe 1A medt qabl baghivdened Inyew) dmg anhapeimend of @aschubtil ayer
substrate filmin a nmedical gas barrier film wherein the nedical gas
barrier ftHenkcogpr Hees it yubbdiyayervl gas batmserid id npand @ .multihayer
substrate filmadhered 15 to the nultilayer gas barrier film the

nul til ayem gpasr bahbhercHdd b £ nehedas ree 2 Hepesividtery eh &nkedpol yester |ayer
having a deposited |ayer of an inorganic oxide on one surface, an oriented
pol yam de | ayer adhered to a surface of the deposited |ayer 20 of the
deposition oriented polyester |layer and a polyethylene | ayer adhered to a

surfage @n the,opROs §1d§5‘§e_ﬂ£x??g$dﬁr1 gorkace Of 1heqriiqht pd

pol yanm de |layer to the posited er, the mul'tilayer substrate filmis a
Cyl'ndr'%ﬂegéif1the inorganic oxide is alumina.

7. A medical gas barrier film as stated in claim 1,
wherein the multilayer substrate film is a cylindrical
10 film formed by inflation molding and an innermost layer

of the cylindrical film is the heat sealing layer.

8. A medical bag formed by welding a medical gas barrier
_film.so that heat sealing layers thereof face each other,
156 wherein
the medical gas barrier film comprises a multilayer
gas barrier film and a multilayer substrate film adhered
to the multilayer gas barrier film,
the multilayer gas barrier film includes a
20 deposition oriented polyester layer having a deposited
layer of an inorganic oxide on one surface, an oriented
rolyvamide layer adhered to a surface of the deposited layer
of the deposition oriented polyester layer and a
polyethylene layer adhered to a surface on the opposite

25 side to an adhered surface of the oriented polyamide layer




25 formed by inflation nolding, includes a cyclic olefin I~~ 49 pol yner
| ayer, an el astoner |ayer and a heat sealing layer and is adhered to the
ot her surface of the deposition orienged polyester |ayer, the heat sealing
| ayer is disposed on a surface on 5 the opposite side to an adhered
surface of the nmultilayer substrate filmto the deposition oriented
pol yester |ayer, and an innernost |ayer of the cylindrical multilayer
substrate filmis the heat sealing layer. 10 10. A nedical bag as stated in
cl aim 8, ttchetmwhollepofs vledhlaiysrsubj ected to heating and sterilization
after being filled with a nedical fluid and sealed. 15 11. A nedical bag
as stated in claienBulthe ayat esabathiche ifs Isubjaeteddsd headydmi and
sterilization after being filled with a nedical fluid and seal ed.

olefinpolymer layer, an elastomer layer and a heat sealing

layer and is adhered to the other surface of the deposition

5 oriented polyester layer, and
the heat sealing layer is disposed on a surface on
the opposite side to an adhered surface of the multilayer

substrate film to the depositionoriented polyester layer.

i 9. A medical bag formed by welding an open end of a
multilayer substrate film in a medical gas barrier film,
wherein

the medical gas barrier film comprises a multilayer
gas barrier film and a multilayer substrate film adhered

15 to the multilayer gas barrier film,

the multilayer gas barrier film includes a
deposition oriented polyester layer having a deposited
layer of an inorganic oxide on one surface, an oriented
polyamide layer adhered to a surface of the deposited layer

20 of the deposition oriented polyester layer and a
polyethylene layer adhered to a surface on the opposite
side to an adhered surface of the oriented polyamide layer
to the deposited layer,

the multilayer substrate film is a ¢cylindrical film

25 formed by inflation molding, includes a cyclic olefin
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polymer layer, an elastomer layer and a heat sealing layer
and is adhered to the other surface of the deposition
oriented polyester layer,

the heat sealing layer is disposed on a sufface on
the opposite side to an adhered surface of the multilayer
substrate film to the depositionoriented polyester layer,
and

an innermost layer of the cylindrical multilayer

substrate film is the heat sealing layer.

10. A medical bag as stated in claim 8, the whole of which
is subjected to heating and sterilization after being

filled with a medical fluid and sealed.

11. A medical bag as stated in claim 9, the whole of which
is subjected to heating and sterilization after being

filled with a medical fluid and sealed.




