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INJECTION BAG AND INJECTION PREPARATION ASSEMBLY

TECHNICAL FIELD
The present invention relates to an injection thady is formed of a laminate
film that exhibits an excellent gas barrier capghiand an injection preparation

assembly.

BACKGROUND ART

A pouch (bag) that is formed of a film producethgsa flexible material such as
polyvinyl chloride, polyethylene, or polypropylehas been known as an injection
container. A pouch allows easy drainage of a faadtained therein at atmospheric
pressure, and is highly safe due to flexibility. hefefore, a pouch has been generally
used as an infusion container. A laminate filnt fbams a pouch is required to
exhibits excellent flexibility, transparency, heasistance, hygienic properties,
mechanical strength, gas barrier capability, woitkgand the like from the viewpoint
of a material.

In recent years, a reduction in the amount of gvhss been desired to deal with
environmental issues and hospital issues, andwetied in volume has been required
for medical containers. Therefore, an injectiog teat meets the above quality
requirements, and can be disposed of in a non-buklkyner has been desired.

Soft polyvinyl chloride to which a plasticizeraslded has been used as a
material for forming a pouch. Soft polyvinyl chide exhibits excellent flexibility,
heat resistance, transparency, workability, gasdrarapability, and the like. However,
a plasticizer, a stabilizer, a residual monomed, thie like included in polyvinyl
chloride may be eluted into a fluid contained ipcaich, and it has been pointed out that
dioxine may be produced during incineration afispdsal. In order to deal with the

above problems, a pouch formed of a polyolefin-hasein instead of polyvinyl
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chloride has been proposed from the viewpoint gjidryic properties and safety.

However, since a polyolefin-based resin exhibp®ar gas barrier capability,
oxygen in air may pass through the pouch, and thg sblution may change in quality.
The water vapor pressure that has been saturatiei ithe pouch normally causes a
difference in partial pressure of nitrogen andipbpressure of oxygen between the
inside and the outside of the pouch. When usipguezh formed of a polyolefin-based
resin that exhibits a poor gas barrier capabilitg, volume inside the pouch may
increase due to the differential pressure (osnmpgssure), and the drainage capability
and the like may deteriorate due to expansion@pthuch. It is known that the
burden imposed on the body can be reduced by adjusie pH of an injection or a
peritoneal dialysis fluid using bicarbonate ionattare normally present in the body.
However, since a polyolefin-based resin exhibi®ar gas barrier capability, carbonic
acid is removed during heat sterilization at a terafure of more than 100.

As a pouch-forming material that may solve thevatyroblems, an infusion bag
formed of a four-layer laminate film consistingmdlyolefin-based resin layer/adhesive
resin layer/polyamide layer/low-water-permeablenrésyer (where “/” indicates the
boundary between two layers (hereinafter the sahas)een proposed (see
JP-A-60-55958, for example). An injection bag fedrof a laminate film in which a
polyamide resin is used for an intermediate layer ddso been proposed (see
JP-A-2002-35084, for example).

However, an injection bag has not been knowneRhibits a practical gas
barrier capability, and meets the maximum UV abaoce standard of the Test Methods
for Plastic Containers (elution test) specifiedhia Japanese Pharmacopoeia. This is
because a water-soluble monomer such as epsilontaafam and a water-soluble
low-molecular-weight polymer are eluted from théypmide resin used for the
intermediate layer or the like of the laminate filmWhen the thickness of the

polyamide resin layer is increased to achieve ety barrier capability, a large
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amount of monomer and low-molecular-weight polyimsezluted into the fluid
contained in the injection bag, and the maximumaldgorbance measured by the Test

Methods for Plastic Containers specified in thead@ge Pharmacopoeia exceeds 0.08.

SUMMARY OF INVENTION
TECHNICAL PROBLEM

The invention was conceived in view of the abaugasion. An object of the
invention is to provide an injection bag that ismi@d of a laminate film that exhibits an
excellent gas barrier capability due to the usa pblyamide resin for an intermediate
layer, and meets the standard of the Test MethmdBIl&stic Containers (elution test)
specified in the Japanese Pharmacopoeia, andeatian preparation assembly using

the same.

SOLUTION TO PROBLEM

The inventors of the invention conducted extenstuelies in order to achieve
the above object, and completed the invention.

According to one aspect of the invention, thener@vided an injection bag that
is formed of a laminate film, and includes:

an innermost layer that is formed of a polypropgkbased resin;

an outermost layer that is formed of a polypropghbased resin;

an intermediate layer that is situated betweennhermost layer and the
outermost layer; and

two adhesive layers that are situated on eitluer af the intermediate layer,

the intermediate layer including a mixture of 60 mass% of a crystalline
polyamide resin and 10 to 40 mass% of a noncrységtiolyamide resin,

the crystalline polyamide resin having a combioedtent of a monomer and a

low-molecular-weight polymer of 0.8 mass% or less,
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the noncrystalline polyamide resin including a sammatic polyamide, and

the injection bag having a maximum UV absorbaneasured in accordance
with the Test Methods for Plastic Containers spediin the Japanese Pharmacopoeia
16th Edition of 0.08 or less.

In the injection bag, the polypropylene-based resfinat least one of the
outermost layer and the innermost layer may cordaginlyolefin-based resin other than
the polypropylene-based resin.

In the injection bag, the polypropylene-based resiay have a flexural
modulus of 300 to 700 MPa.

In the injection bag, the polypropylene-based resmay contain a
polyolefin-based elastomer.

In the injection bag, the intermediate layer maglude a mixture of 65 to 80
mass% of the crystalline polyamide resin and 2B&omnass% of the noncrystalline
polyamide resin.

In the injection bag, the intermediate layer mayéha thickness of 20 to 42
micrometers.

In the injection bag, the crystalline polyamidsinemay be a polyamide 6-66
copolymer.

In the injection bag, the noncrystalline polyamidsin may be an isophthalic
acid/terephthalic acid/hexamethylenediamine polgemsate.

According to another aspect of the invention, éhsmprovided an injection
preparation assembly that includes the above iojetiag, and a drug solution that is

contained in the injection bag.

ADVANTAGEOUS EFFECTS OF INVENTION
The injection bag according to one aspect of ivention that is formed of the

laminate film exhibits a practical barrier capapiliue to the use of the polyamide resin
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for the intermediate layer, and meets the maximrabsorbance standard of the Test

Methods for Plastic Containers specified in thead@gse Pharmacopoeia 16th Edition.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a cross-sectional view schematicallysiifating a laminate film
according to one embodiment of the invention.

FIG. 2 is a graph illustrating the relationshigviaeen the noncrystalline
polyamide resin content (ratio) in the intermediaiger and the UV absorbance in
Examples 1 to 6 and Comparative Examples 1, Z)db6a

FIG. 3 is a graph illustrating the relationshigviaeen the noncrystalline
polyamide resin content in the intermediate layahe laminate film and the carbon
dioxide permeability at a temperature of@and a relative humidity of 80% in
Examples 1, 2, and 5 and Comparative Example 6.

FIG. 4 is a graph illustrating a change in pH ohiature of a buffer solution and
a glucose solution in the test bags relative taetapsed time in Examples 1 and 2 and

Comparative Example 4.

DESCRIPTION OF EMBODIMENTS

Exemplary embodiments of the invention are describ detail below. The
following exemplary embodiments illustrate exampéthe invention. Note that the
invention is not limited to the following exemplagynbodiments. The invention
includes various modifications that may be impletadiwithout departing from the
scope of the invention. Note also that all ofélements described below in
connection with the following exemplary embodimestteuld not be necessarily taken
as essential elements of the invention.

An injection bag according to one embodiment efitivention is formed of a

laminate film, and includes an innermost layer tedbrmed of a polypropylene-based
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resin; an outermost layer that is formed of a padpylene-based resin; an intermediate
layer that is situated between the innermost laperthe outermost layer; and two
adhesive layers that are situated on either sidleeointermediate layer, the intermediate
layer including a mixture of 60 to 90 mass% of gstalline polyamide resin and 10 to
40 mass% of a noncrystalline polyamide resin, tigstalline polyamide resin having a
combined content of a monomer and a low-molecuksight polymer of 0.8 mass% or
less, the noncrystalline polyamide resin includangemi-aromatic polyamide, and the
injection bag having a maximum UV absorbance meakur accordance with the Test
Methods for Plastic Containers specified in thead@gse Pharmacopoeia 16th Edition of

0.08 or less.

1. Injection bag

FIG. 1 is a cross-sectional view schematicallysiliating the configuration of a
laminate film according to one embodiment of theemtion.  An injection bag
according to one embodiment of the invention inekid laminate film F that
sequentially includes an innermost layer 10, aresiie layer 12, an intermediate layer
14, an adhesive layer 16, and an outermost layer TBe innermost layer 10 forms an
inner wall surface that comes in contact with aigsoh contained in the injection bag.

The outermost layer 18 forms the outer wall surfafcde injection bag.

1.1. Innermost layer and outermost layer
The innermost layer 10 and the outermost layeact®rding to one embodiment
of the invention are formed of a polypropylene-lohissin that includes propylene as

the main component.

1.1.1. Polypropylene-based resin

Examples of the polypropylene-based resin inclugeopylene homopolymer, a
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propylene copolymer, a polypropylene-based therastig elastomer, and a mixture
thereof. The content of propylene in the polyptepg-based resin may be 50% or
more on molar basis. The polypropylene-based rasinfurther contain a
polyolefin-based resin other than the polypropylbased resin within a range in which
the whole content of propylene is not less than Bdmolar basis. Examples of the
propylene copolymer include a random copolymer blioak copolymer of propylene
and ethylene or an alpha-olefin that is copolynadie with propylene, a block
copolymer or a graft copolymer that includes a mritbmponent, and the like. The
alpha-olefin that is copolymerizable with propyleagreferably an alpha-olefin having
4 to 12 carbon atoms. Examples of the alpha-olediring 4 to 12 carbon atoms
include 1-butene, 1-pentene, 1-hexene, 1-hepteaetehe, 4-methyl-1-pentene,
1-decene, and the like. These alpha-olefins maysbkd either alone or in combination.
The alpha-olefin is normally used in a ratio of abb mass% to about 30 mass%
relative to propylene. For example, a copolymscidised in JP-A-2001-226435 that
is produced by subjecting propylene and an alpk&rolo multistage polymerization,
or the like may be used as the copolymer of propylnd the alpha-olefin. Examples
of the polyolefin-based resin other than the palpytene-based resin include a
homopolymer of polyolefin-based resin such as aglebhe homopolymer, a polyolefin
copolymer having a propylene content less than 80asuch as a copolymer of
ethylene and propylene, a polyolefin-based therasif elastomer such as a
polyethylene-based thermoplastic elastomer, antiura thereof. A compound of
such a homopolymer or copolymer and an additioablgbefin or resin may also be
used. In particular, a relatively flexible compduhat has a flexural modulus of 300
to 700 MPa and is widely used for an injection bay be used to improve the
flexibility of the laminate film. It is also podse to use polypropylene having a melt

flow rate (MFR) of 1 to 10 g/10 min from anotheriqtoof view.
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1.1.2. Polypropylene-based resin used for innermagst

The polypropylene-based resin used for the innsthager 10 rarely affects the
gas barrier capability and prevention of elutiormahonomer or a
low-molecular-weight polymer from the intermedi&ger 14. A polypropylene-based
resin widely used for an injection bag may be appately selected as the
polypropylene-based resin used for the innermgstr 140 from the
polypropylene-based resins mentioned above in@edtil.1. Examples of such a
polypropylene-based resin include a copolymer opplene and ethylene or an
alpha-olefin, a copolymer of propylene, ethylermed an alpha-olefin, and a compound
resin of such a copolymer and a polyolefin-basadtemer or a propylene
homopolymer. Examples of a commercially availabifeduct of such a copolymer
and compound resin include ZELAS (registered trat&rmanufactured by Mitsubishi
Chemical Corporation. In particular, ZELAS 702ELAS 7025, or ZELAS MC752

that has an MFR of 1 to 4 g/10 min may be used.

1.1.3. Polypropylene-based resin used for outerfagst

The polypropylene-based resin used for the outsthager 18 rarely affects the
gas barrier capability and prevention of elutioraghonomer or a
low-molecular-weight polymer from the intermedi&ger 14. A polypropylene-based
resin widely used for an injection bag may be appately selected as the
polypropylene-based resin used for the outermgst |48 from the
polypropylene-based resins mentioned above in@edtil.1. Examples of such a
polypropylene-based resin include a copolymer opplene and ethylene or an
alpha-olefin, a copolymer of propylene, ethylermed an alpha-olefin, and a compound
resin of such a copolymer and a polyolefin-basadtemer or a propylene
homopolymer. Examples of a commercially availabiaduct of such a copolymer

and compound resin include ZELAS (registered trat&rmanufactured by Mitsubishi
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Chemical Corporation. In particular, ZELAS 723Z&LAS MC753 that has a

melting peak temperature of 160 to iZnay be used.

1.2. Intermediate layer

The intermediate layer 14 according to one embedtrof the invention
includes a mixture of 60 to 90 mass% of a crystalpolyamide resin and 10 to 40
mass% of a noncrystalline polyamide resin.  Whexr#tio of the noncrystalline
polyamide resin is 10 mass% or more, the amountasfomer or low-molecular-weight
polymer eluted from the laminate film can be sigmaintly reduced while improving the
gas barrier capability of the laminate film (se&F2 (described later)). It is generally
known that a noncrystalline polyamide resin andyatelline polyamide resin do not
have mutual solubility. It is considered that s of a noncrystalline polyamide
resin that are dispersed in a crystalline polyameden suppress diffusion of a monomer
or a low-molecular-weight polymer included in thrgstalline polyamide resin. If the
ratio of the noncrystalline polyamide resin exce#dsnass%, the intermediate layer
may become fragile, and may break when the inteiatethyer is bent.

In order to reduce gas permeability at a high &najaire and a high humidity,
the mixture included in the intermediate layer layrbe a mixture of 65 to 85 mass%
of the crystalline polyamide resin and 20 to 35 ska®f the noncrystalline polyamide
resin.  When the ratio of the noncrystalline poly@aresin is 35 mass% or less, the
laminate film exhibits moderate flexibility. If ¢hratio of the noncrystalline polyamide
resin is less than 20 mass%, the carbon dioxidegaility of the laminate film at a
high temperature and a high humidity may increasgthe ratio of the noncrystalline
polyamide resin is less than 10 mass%, it may fhieult to suppress volatilization of

bicarbonate ions during heat sterilization at’f2{see FIGS. 3 and 4 (described later)).

1.2.1. Crystalline polyamide resin
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The crystalline polyamide resin used for the imediate layer 14 has a
combined content of a monomer and a low-molecuksight polymer of 0.8 mass% or
less. Specific examples of the crystalline polya@amiesin include a
polycaproamide-polyhexamethylene adipamide copotypmayamide 6-66),
polycaproamide (polyamide 6), polytetraethylengadiide (polyamide 46),
polyhexamethylene adipamide (polyamide 66), polyaaenide (polyamide 11), a
polycaproamide-polyundecamide copolymer (polyantidd ), polydodecanamide
(polyamide 12), a polycaproamide-polydodecanamapmiymer (polyamide 6-12),
polyhexamethylene sebacamide (polyamide 610), palymethylene dodecanamide
(polyamide 612), polyundecamethylene adipamideygrolde 116), mixtures thereof,
copolymers thereof, and the like. In particulapolyamide 6-66 copolymer may be
used as the crystalline polyamide resin used ®iritermediate layer 14. Note that a
small amount of an additional crystalline polyamidsin may be mixed with a
polyamide 6-66 copolymer as long as the advantageffects of the invention are not
impaired. Such a mixture is considered to be ggmide 6-66 copolymer.

Polyamide 6 or a polyamide 6-66 copolymer is at#diby polycondensation of
10 to 100 parts by mass of epsilon-caprolactamOatiod90 parts by mass of an
equimolar salt of adipic acid and hexamethylenediar(total amount=100 parts by
mass). Polyamide 6 is obtained when using onlij@psaprolactam. The content
of repeating units derived from epsilon-caprolactamolyamide 6 or a polyamide 6-66
copolymer may be 10 to 100 mass%. If the contergmeating units derived from
epsilon-caprolactam is too low, the mechanicahgfiie and the formability
(moldability) of the polyamide layer tend to detedate. The content of repeating units
derived from epsilon-caprolactam may be 30 to 1@8s%0, or may be 50 to 100
mass%. Polyamide 6 or a polyamide 6-66 copolynmegy be terminated with a
monocarboxylic acid or a monoamine. For exampygmide 6 or a polyamide 6-66

copolymer may be terminated with a monocarboxytid @r a monoamine having 2 to

10
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22 carbon atoms.

The relative viscosity of the crystalline polyamicesin is not particularly
limited. The relative viscosity of the crystallipelyamide resin measured in 96
mass% concentrated sulfuric acid at a concentratidi% and a temperature of’Z5in
accordance with JIS K 6833 may be 2.0 to 5.5. Whemnelative viscosity of the
crystalline polyamide resin is 2.0 or more, theintediate layer exhibits moderate
mechanical strength. When the relative viscoditye crystalline polyamide resin is
5.5 or less, the intermediate layer exhibits magei@mability. The relative viscosity
of the crystalline polyamide resin may be 2.2 & 4r may be 2.7 to 4.0.

The crystalline polyamide resin can be synthesimed known polyamide
production method using the above raw material.colmercially available product
may be used as the crystalline polyamide resin.

Examples of a commercially available product &f thystalline polyamide resin
include a polyamide 6-66 copolymer (“Novamid 2436Enufactured by DSM Japan
Engineering Plastics K.K.), polyamide 6 (“Akron BL3nanufactured by DSM Japan
Engineering Plastics K.K.), polyamide 66 (“A125” m#actured by Unitika Ltd.),
polyamide 46 (“C2000” manufactured by Teijin Ltcpplyamide 11 (“BMNO”
manufactured by ARKEMA K.K.), polyamide 12 (“AMNQhanufactured by
ARKEMA K.K.), and the like. In particular, transmacy and flexibility can be

obtained by utilizing a polyamide 6-66 copolymer.

1.2.1.1. Monomer and Low-molecular-weight polymer
The crystalline polyamide resin has a combinedeardrof a monomer and a
low-molecular-weight polymer of 0.8 mass% or less.
In this invention, a monomer is a unit substancegémerating a polymer. For
example, epsilon-caprolactam, adipic acid, and imethylenediamine are monomers of

a polycaproamide-polyhexamethylene adipamide copetypolyamide 6-66) which is

11
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a crystalline polyamide resin.

The term ‘a low-molecular-weight polymer’ is a gangerm for low
polymerization degree polymers with a degree oypelrization 2 and with a degree of
polymerization higher order. The molecular weighpolymer with a degree of
polymerization higher order is under 1,000 or 10,00

The term “a combined content of a monomer and anfmlecular-weight
polymer content” used herein refers to a value measin accordance with JIS K 6810.
Specifically, the total organic carbon is measuwsithg an extract obtained by extraction
with boiling purified water (6 hours) using a totafjanic carbon analyzer, and the
low-molecular-weight polymer content is calculafezim the total organic carbon on a
caprolactam basis. Polyamide 6 or a polyamide 6eg®lymer generally used for
food and medical applications has a combined comtes monomer and a
low-molecular-weight polymer of about 1.5 mass%inc8 the crystalline polyamide
resin used in one embodiment of the invention he@nabined content of a monomer
and a low-molecular-weight polymer of 0.8 mass%ess, elution of a monomer and a
low-molecular-weight polymer into a solution comizd in the bag rarely occurs.
Moreover, since a proper quantity of the noncrjisilpolyamide resin is mixed, it is
possible to meet the standard of the Japanese Rbapoeia. In order to reliably
reduce elution of a monomer and a low-moleculamgiepolymer from the
intermediate layer, the crystalline polyamide resimy have a combined content of a
monomer and a low-molecular-weight polymer of @018 mass%, or may have a
combined content of a monomer and a low-molecuksigit polymer of 0.1 to 0.7
mass?o.

The combined content of a monomer and a low-mddeaveight polymer in the
crystalline polyamide resin may be reduced by répgan operation that immerses the
resin in a pellet state in boiling purified waterextract a monomer and a

low-molecular-weight polymer until the combined temt of a monomer and a

12
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low-molecular-weight polymer decreases to the édsialue.

1.2.2. Noncrystalline polyamide resin

The noncrystalline polyamide resin that may bealdeethe intermediate layer
14 includes a semi-aromatic polyamide. When theriediate layer 14 includes a
semi-aromatic polyamide, elution of a monomer afahamolecular-weight polymer
from the intermediate layer 14 rarely occurs. $#meexamples of the noncrystalline
polyamide resin include an isophthalic acid/terbpht acid/hexamethylenediamine
polycondensate, an isophthalic acid/terephthalic
acid/hexamethylenediamine/bis(3-methyl-4-aminodyekyl)methane polycondensate,
a terephthalic
acid/2,2,4-trimethylhexamethylenediamine/2,4,4-tthylhexamethylenediamine
polycondensate, an isophthalic
acid/bis(3-methyl-4-aminocyclohexyl)methane/omega-dlactam polycondensate,
an isophthalic
acid/2,2,4-trimethylhexamethylenediamine/2,4,4-athylhexamethylenediamine
polycondensate, an isophthalic acid/terephthalic
acid/2,2,4-trimethylhexamethylenediamine/2,4,4-athylhexamethylenediamine
polycondensate, an isophthalic
acid/bis(3-methyl-4-aminocyclohexyl)methane/omega-dlactam polycondensate, and
the like. The benzene ring of the terephthalid @mponent and/or the isophthalic
acid component that forms these polycondensatesmauybstituted with an alkyl
group or a halogen atom. These noncrystallinegoigle resins may be used in
combination. For example, an isophthalic acidfibtiealic
acid/hexamethylenediamine polycondensate, an ibapbiacid/terephthalic
acid/hexamethylenediamine/bis(3-methyl-4-aminodyekyl)methane polycondensate,

a terephthalic

13
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acid/2,2,4-trimethylhexamethylenediamine/2,4,4-tthylhexamethylenediamine
polycondensate, or a mixture of an isophthalic /&@idphthalic
acid/hexamethylenediamine/bis(3-methyl-4-aminodyekyl)methane polycondensate
and a terephthalic
acid/2,2,4-trimethylhexamethylenediamine/2,4,4-athylhexamethylenediamine
polycondensate may be used as the noncrystalliparpale resin. In particular, the
noncrystalline polyamide resin may be an isophthedid/terephthalic
acid/hexamethylenediamine polycondensate.

The relative viscosity of the noncrystalline patyde resin is not particularly
limited. The relative viscosity of the noncrysitadl polyamide resin measured using a
96 mass% concentrated sulfuric acid as a solvemtenperature of 28 and a
concentration of 1 g/dl in accordance with JIS B&&nay be 1.0 to 3.5 or 1.3 t0 2.8.
When the relative viscosity of the noncrystalliredyamide resin is 1.0 or more, the
noncrystalline polyamide resin exhibits moderaseosity, and the take-up capability
after polymerization or melt-mixing tends to be noned.  When the relative viscosity
of the noncrystalline polyamide resin is 3.5 os|asoderate fluidity is obtained during
forming.

The noncrystalline polyamide resin can be syn#eeksby a known polyamide
production method using the above raw material.cosmercially available product
may be used as the noncrystalline polyamide redixamples of a commercially
available product of the noncrystalline polyamidsim include the X21 series

manufactured by DSM Japan Engineering Plastics,kaikd the like.

1.2.3. Additional component
A small amount of silica, talc, kaolin, and thieelimay be added to the
polyamide resin used for food and medical applicegiother than injection bag

applications in order to improve formability ancetlike as long as the object of the
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invention is not impaired. A small amount of vaisaresin additives (e.g., pigment,
dye, thermal stabilizer, and antistatic agent) taate been generally used may be added

to the polyamide resin as long as the object ofrttiention is not impaired.

1.3. Adhesive layer

An adhesive that forms the adhesive layers 121&maccording to one
embodiment of the invention is not particularly iied as long as the adhesive can
reliably bond the polyamide resin included in theermediate layer 14 and a layer (e.g.,
innermost layer 10 or outermost layer 18) situatedhe outer side of the adhesive
layer 12 or 16. Aresin used for an injection baay be appropriately used as the
adhesive. For example, a modified polyolefin remia compound resin thereof may

be used as the adhesive.

1.3.1. Modified polyolefin resin

The term “modified polyolefin resin” used hereefars to a polyolefin resin that
is modified with an alpha,beta-unsaturated carboxadid. Specific examples of the
modified polyolefin resin include a copolymer (d)am olefin that includes ethylene,
propylene, isobutylene, and styrene as the mairpooents, and an
alpha,beta-unsaturated carboxylic acid or a deviedhereof, a graft polymer (b)
obtained by grafting an alpha,beta-unsaturatedozgtic acid or a derivative thereof
onto a polymer of an olefin that includes ethylgmrepylene, and styrene as the main
components, and the like.

Examples of the alpha,beta-unsaturated carboayiit or a derivative thereof
used for the copolymer (a) include acrylic acidtimerylic acid, methyl methacrylate,
sodium acrylate, zinc acrylate, vinyl acetate, glycmethacrylate, and the like.
Specific examples of the copolymer (a) include trylene-vinyl acetate copolymer, an

ethylene-acrylic acid copolymer, an ethylene-ettyllate copolymer, an

15
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ethylene-sodium acrylate copolymer, and the like.

Examples of the polymer of an olefin used as tlaét pase of the graft polymer
(b) include polyethylene, polypropylene, an ethglgmopylene copolymer, an
ethylene-butene-1 copolymer, an ethylene-vinylaeatopolymer, an ethylene-acrylic
acid copolymer, an ethylene-ethyl acrylate copolyrae ethylene-sodium acrylate
copolymer, a styrene-isoprene copolymer, a styreoiadtylene copolymer, and the
like.

Examples of the alpha,beta-unsaturated carboayiit or a derivative thereof
that is grafted onto the polymer of an olefin ird#uacrylic acid, methacrylic acid,
ethacrylic acid, maleic acid, fumaric acid, acithyarides thereof, esters of these acids
and tetrahydrofurfuryl alcohol or the like, and the.

The modified polyolefin resins that include pragy as the main component
may have an MFR of 1 to 20 g/10 min, for examplé&/hen the MFR is equal to or less
than the above upper limit, moderate film strertgtids to be obtained, and the
film-forming capability tends to be stabilized. ¥ththe MFR is equal to or more than
the above lower limit, extrudability tends to béatively stabilized.

The modified polyolefin resin can be synthesizgdlknown modified
polyolefin production method using the above rawenal. A commercially available
product may be used as the modified polyolefinresiExamples of a commercially
available product of the modified polyolefin regnclude MC721AP and MC756AP

manufactured by Mitsubishi Chemical Corporatiorg #re like.

1.3.2. Additional component

An unmodified polyolefin resin or an unmodifiecetimoplastic elastomer, or
both, may be mixed into the modified polyolefinirei a total amount of 0 to 95
mass%. When the content of the unmodified polyolefsin or the unmodified

thermoplastic elastomer, or both, is 95 mass%ss, imoderate adhesion can be
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obtained. Various resin additives (e.g., pigmdgé, thermal stabilizer, and antistatic
agent) that have been generally used may be addbd todified polyolefin resin as

long as the object of the invention is not impaired

2. Method for producing laminate film

The laminate film used to produce the injectiog bacording to one
embodiment of the invention may be produced byautar die method. A tube-like
laminate formed using a circular die may be subpgtd biaxial stretching using a
tubular stretching method that can implement siamgdous stretching in the lengthwise
direction and the breadthwise direction. Example$e circular die method include a
water-cooling inflation method that cools a maten#h water, an air-cooling inflation
method that continuously extrudes a material frocir@ular die, and cools the material
with air, and the like. In particular, the wat@meting inflation method that ensures

excellent transparency and flexibility may be used.

2.1. Configuration of laminate film

Configuration examples of the laminate film usegtoduce the injection bag
according to one embodiment of the invention asxdeed below. The following
configuration examples of the laminate film illedt a configuration from the
innermost layer to the outermost layer. PP refeespolypropylene-based resin, and
PA refers to a polyamide resin mixture (i.e., atomi& of crystalline polyamide resin and
noncrystalline polyamide resin). PP(1) and PPf@)d#ferent polypropylene-based
resins provided that the flexural modulus of thiypmpylene-based resin PP(1) is
higher than that of the polypropylene-based reSi(RR PA(1) and PA(2) are different
polyamide resin mixtures.

PP/adhesive layer/PA/adhesive layer/PP, PP/adhesive
layer/PA(1)/PA(2)/adhesive layer/PP, PP(1)/PP(2¢ad/e layer/PA/adhesive
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layer/PP(2)/IPP(1), PP(1)/PP(2)/adhesive layer/PRE(R)/adhesive layer/PP(2)/PP(1),
PP/adhesive layer/PA/adhesive layer/PA/adhesiver/gf?, PP/adhesive
layer/PA(1)/adhesive layer/PA(2)/adhesive layerAR1)/PP(2)/adhesive
layer/PA/adhesive layer/PA/adhesive layer/PP(2YPRRP(1)/PP(2)/adhesive
layer/PA(1)/adhesive layer/PA(2)/adhesive layer®pPP(1)

2.1.1. Thickness of laminate film

The thickness of the laminate film may be appiatety selected from a range
applied to an injection bag. The thickness oflémeinate film may be 80 to 300
micrometers. When the thickness of the lamindte i 80 micrometers or more,
moderate massive quality can be obtained. Whethtbleness of the laminate film is
300 micrometers or less, moderate flexibility canobtained. In particular, the
thickness of the laminate film may be 100 to 30@rometers. When the thickness of
the laminate film is 100 micrometers or more, matkethrust strength can be obtained.

The thickness of the innermost layer (polypropgkased resin layer) of the
laminate film may be 10 to 100 micrometers. WHhenthickness of the innermost
layer is 10 micrometers or more, moderate sealléyatan be obtained. When the
thickness of the innermost layer is 100 micromededess, moderate flexibility and
transparency can be obtained. When the laminatehfas a five-layer structure
consisting of PP/adhesive layer/PA/adhesive layeritie thickness of the innermost
layer may be 15 to 60 micrometers. If the thiclenaisthe innermost layer exceeds 60
micrometers, fall strength may deteriorate. Iftiiekness of the innermost layer is 15
micrometers or less, it may be difficult to staphlpduce the innermost layer.

The thickness of the intermediate layer (polyanmegten mixture layer) of the
laminate film may be 15 to 45 micrometers. Whaemntttickness of the intermediate
layer is 15 micrometers or more, moderate mechhbsicangth, oxygen barrier

capability, and the like can be obtained. If thiekness of the intermediate layer
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exceeds 45 micrometers, the total amount of monamerdow-molecular-weight
polymer included in the intermediate layer 14 magrease, and the maximum UV
absorbance may increase when subjecting the laaniihatto the Test Methods for
Plastic Containers specified in the Japanese Pleapoaia 16th Edition. When the
laminate film has a five-layer structure consistoid®P/adhesive layer/PA/adhesive
layer/PP, the thickness of the intermediate layay be 20 to 42 micrometers or 23 to
37 micrometers. When the thickness of the interatedayer is 20 micrometers or
more, the laminate film exhibits low carbon dioxplermeability, and volatilization of
bicarbonate ions during heat sterilization at agerature of more than 180 can be
suppressed. When the thickness of the intermeldigée is 23 micrometers or more,
volatilization of bicarbonate ions during heat giteation in an injection preparation
assembly even at 120 can be suppressed, and the pH can be adjusteid Wie
intracorporal injection allowable range. When tiiekness of the intermediate layer
is 42 micrometers or less, the laminate film exkibhoderate flexibility When the
thickness of the intermediate layer is 37 micromsete less, the edge of the injection
bag in which a drug solution is contained accordongne embodiment of the invention
exhibits flexibility (i.e., it is comfortable foht user).

The thickness of the adhesive layer of the lareifiadh may be 10 to 100
micrometers. When the thickness of the adhesier ig 10 micrometers or more, the
adhesive layer exhibits adhesion. When the thiekod the adhesive layer is 100
micrometers or less, moderate flexibility and tygarency can be obtained. When the
laminate film has a five-layer structure consistoid®P/adhesive layer/PA/adhesive
layer/PP, the thickness of the adhesive layer neai3to 60 micrometers.

The thickness of the outermost layer (polypropgleased resin layer) of the
laminate film may be 10 to 100 micrometers. WHhenthickness of the outermost
layer is 10 micrometers or more, moderate heastaesie can be obtained. When the

thickness of the outermost layer is 100 micrometeitess, moderate flexibility and
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transparency can be obtained. When the laminatehfas a five-layer structure
consisting of PP/adhesive layer/PA/adhesive layettie thickness of the outermost
layer may be 15 to 60 micrometers. When the thaskrof the outermost layer is 60
micrometers or less, the desired fall strengthlmnbtained. When the thickness of
the outermost layer is 15 micrometers or mores jgdassible to stably produce the
outermost layer.

The thickness of the part of the laminate situatedhe inner side of the
intermediate layer may be 70 micrometers or mohen thickness of the part of the
laminate situated on the inner side of the inteiatedayer is 70 micrometers or more,
a low maximum UV absorbance is obtained when stibge¢he laminate film to the
Test Methods for Plastic Containers specified eniapanese Pharmacopoeia 16th

Edition.

3. Bag production method and applications

The injection bag according to one embodimenhefihvention may be
produced using the laminate film by utilizing a kmomethod that produces a bag using
a film. The injection bag according to one embaghinof the invention that is formed
of the laminate film is a bag that holds an inj@cti Examples of the injection include
an infusion, an artificial kidney dialysis fluid,peritoneal dialysis fluid, blood, and the
like. The injection bag may also suitably be uas@ medical container for injecting,
discharging, or storing a body fluid, a drug saatiand the like. The bag may be a
multi-chamber container (e.g., double bag) strugtarsingle-chamber container (single
bag) structure, or the like depending on the appba.

The injection bag according to one embodimenhefibvention that is formed
of the laminate film has a maximum UV absorbanceasuesd in accordance with the
Japanese Pharmacopoeia 16th Edition of 0.01 toalth8ugh a polyamide resin is used

for the intermediate layer. Therefore, the in@etbag according to one embodiment
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of the invention meets the maximum UV absorbanaedsird of the Test Methods for
Plastic Containers specified in the Japanese Pleapoaia 16th Edition.

Since the injection bag according to one embodiroéthe invention that is
formed of the laminate film exhibits an excelleasdarrier capability, the injection bag
can reduce the possibility that a drug solutiomges in quality, and can reduce a
change in drainage capability and the like dueddfarential pressure (osmotic
pressure). Since the injection bag according soembodiment of the invention that
is formed of the laminate film exhibits an excetlgas barrier capability, it is possible

to use bicarbonate ions for adjusting the pH oihgaction or a peritoneal dialysis fluid.

4. Examples and comparative examples
The invention is further described in detail beloyway of examples. Note

that the invention is not limited to the followirgamples.

4.1. Raw material

The materials shown in Tables 1 and 2 were usédeasaw materials in the
examples and comparative examples.

PP(A) to PP(E) used for the innermost layer aedotlitermost layer are
polypropylene-based resins manufactured by Mit$ul@semical Corporation. The
grade, the MFR (g/10 min) (measured in accordantteJAS K 6758), and the melting
peak temperature (measured in accordance with 182K) of each
polypropylene-based resin are shown in Table 1.

AP(A) and AP(B) used for the adhesive layer ardlified polyolefin resins
(ethylene-propylene copolymer) manufactured by tdhitshi Chemical Corporation (a
mixture with a styrene-based elastomer). The gridx@eMFR (g/10 min) (measured in
accordance with JIS K 6758), and the melting peakperature (measured in

accordance with JIS K 7121) of each modified pafialresin are shown in Table 1.
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TABLE 1

Grade MFR Melting peakC)
PP(A) ZELAS 7023 2.0 165
PP(B) ZELAS 7025 1.6 162
Innermost layer and PP(C) MC752 3.3 163
outermost layer PP(D) MC723 1.8 162
PP(E) MC753 35 161
PP(F) MC704 1.8 162
. AP(A) MC721AP 3.1 158
Adhesive layer AP(B) MC756 2.1 161

PA(A) to PA(C) used for the intermediate layer amigtures of Novamid 2430J
(crystalline polyamide resin manufactured by DSMalraEngineering Plastics K.K.)
and Novamid X21-F07 (noncrystalline polyamide resanufactured by DSM Japan
Engineering Plastics K.K.) (see Table 2). Thrge$yof Novamid 2430J differing in
low-molecular-weight polymer content (1.49 mass%y70nass%, or 0.67 mass%) were
used. For example, PA(A10) (see Table 2) is auméxof 90 mass% of Novamid
2430J having a low-molecular-weight polymer cont&nt.49 mass% and 10 mass% of
Novamid X21-FO7. Note that Novamid 2430J havingve-molecular-weight
polymer content of 0.8 mass% was used as PA(BODe low-molecular-weight

polymer content in Novamid 2430J was measureddnrdance with JIS K 6810.

TABLE 2
Novamid 2430J (mass%) .
- Novamid X21-F07
Low-molecular-weight polymer content (mass%)
(mass%)
1.49 0.77 0.67

PA(A10) 90 10

PA(A30) 70 30

PA(A50) 50 50

PA(BOO) 100 0

_ PA(B10) 90 10
'melgn;z?'ate PA(B30) 70 30
PA(B35) 65 35

PA(B40) 60 40

PA(C20) 80 20

PA(C30) 70 30

PA(C35) 65 35
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4.2.

A film consisting of each combination of the ravaterial resins shown in Tables

Laminate film production method

3 to 5 was produced using a water-cooling inflafmmming machine (5-type/5-layer

configuration) provided with a multilayer film pradtion die at the end. The

thickness of each layer (innermost layer/inner adledlayer/intermediate layer/outer

adhesive layer/outermost layer) was set as showabtes 3 and 4 (40 micrometers/45

micrometers/30 micrometers/45 micrometers/40 miatens), or set as shown in Table

5.
TABLE 3
Inner adhesive Intermediate Outer adhesive
Innermost layer Outermost layer
layer layer layer
40 micrometers| 45 micrometers 30 micrometgrs  45amieters | 40 micrometers
Example 1 PP(A) AP(A) PA(B10) AP(A) PP(D)
Example 2 PP(A) AP(A) PA(B30) AP(A) PP(D)
Example 3 PP(A) AP(A) PA(B35) AP(A) PP(D)
Example 4 PP(A) AP(A) PA(B40) AP(A) PP(D)
Example 5 PP(A) AP(A) PA(C20) AP(A) PP(D)
Example 6 PP(A) AP(A) PA(C30) AP(A) PP(D)
Example 7 PP(A) AP(A) PA(C35) AP(A) PP(D)
Example 8 PP(B) AP(A) PA(B30) AP(A) PP(E)
Example 9 PP(B) AP(B) PA(B30) AP(B) PP(E)
Example 10 PP(C) AP(B) PA(B30) AP(B) PP(E)
TABLE 4
Inner adhesive Intermediate Outer adhesive
Innermost layer Outermost layer
layer layer layer
40 micrometers| 45 micrometers 30 micromet¢rs  45ameters 40 micrometers$
Comparative
Example 1 PP(A) AP(A) PA(A10) AP(A) PP(D)
Comparative
Example 2 PP(A) AP(A) PA(A30) AP(A) PP(D)
Comparative
Example 3 PP(A) AP(A) PA(A50) AP(A) PP(D)
Comparative
Example 4 PP(A) AP(A) PA(B00) AP(A) PP(D)
Comparative
Example 5 PP(A) PP(F) PP(D)
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TABLE 5

Thickness of Thickness of inne Thickness of Thickness of oute Thickness of
innermost layer adhesive layer | intermediate layer] adhesive layer outermost layer
(micrometers) (micrometers) (micrometers) (micrometers) (micrometers)
PP(C) AP(A) PA(B30) AP(A) PP(E)
E le 11
Xampie 40 45 23 52 40
PP(C) AP(A) PA(B30) AP(A) PP(E)
Example 12
P 40 45 37 38 40
PP(D) AP(A) PA(B35) AP(A) PP(A)
E le 13
xampe 40 45 38 37 40
PP(D) AP(A) PA(B40) AP(A) PP(A)
E le 14
Xampie 40 45 45 30 40
PP(A) AP(A) PA(B40) AP(A) PP(D)
Example 15 40 30 45 45 40
Comparative PP(A) AP(A) PA(A30) AP(A) PP(D)
Example 6 55 55 30 55 50
Comparative PP(A) AP(A) PA(A30) AP(A) PP(D)
Example 7 75 55 30 55 50
4.3. Evaluation method

The laminate film obtained as described above $&tion 4.2), and a bag
produced using each laminate film were evaluat@wuse following methods. The

evaluation results are shown in Tables 7 and 8F@&. 2, 3, and 4.

4.3.1. Film-forming capability

A case where a film-forming failure did not ocaluring water-cooling inflation
forming (see Section 4.2) was evaluated as “A”, amdse where a film-forming failure
occurred during water-cooling inflation forming és8ection 4.2) was evaluated as “B”

(see “Film-forming capability” Tables 7 and 8).

4.3.2. Haze (%)

Six specimens were sampled from each laminatedidtained as described
above (see Section 4.2), and subjected to measnt@maccordance with JIS K 7105.
A case where the haze value was 12 or less (icas@where excellent transparency

was obtained) was evaluated as “A”, and a caseenherhaze value was more than 12
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(i.e., a case where the transparency was poorgvasated as “B” (see “Haze” in

Tables 7 and 8).

4.3.3. Heat resistance

A tube-like (cylindrical) (stacked) laminate forchby water-cooling inflation
forming (see Section 4.2) was cut to dimensiorndl®210 mm, and heat-sealed on
three sides to form a bag. The bag was chargdd#0® ml of purified water
(Millipore Milli-Q), and the remaining side was liesealed. A sample bag thus
obtained was placed in a high-temperature/highspimescooking pasteurization tester
(“RCS-40RTG” manufactured by Hisaka Works Ltd.)damessurized. After
increasing the atmospheric temperature td°C21he temperature was maintained at
121°C for 60 minutes, and lowered to°’25 The sample bag was removed from the
tester, and allowed to stand &C5for 24 hours. A case where the sample bag did no
wrinkle, or a deterioration in transparency did aotur, was evaluated as “A”, and a
case where the sample bag wrinkled, or a detelworat transparency occurred, was

evaluated as “B” (see “Heat resistance” in Tablesd 8).

4.3.4. Strength

The sample bag sterilized at 221for 60 minutes (see Section 4.3.3) was
allowed to stand at°® for 24 hours, and dropped three times from ahtef1.6 m
(parallel falling). A case where the sample baprdit break was evaluated as “A”,
and a case where the sample bag broke was evahmt&d (see “Strength” in Tables 7

and 8).

4.3.5. Maximum UV absorbance

A tube-like (cylindrical) (stacked) laminate forchby water-cooling inflation

forming (see Section 4.2) was cut to dimensionk56k100 mm, and heat-sealed on
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three sides to form a bag. The bag was chargddd®® ml of purified water, and the
remaining side was heat-sealed. The resulting kabgg was immersed in purified
water in accordance with the Test Methods for Rlabntainers specified in the
Japanese Pharmacopoeia 16th Edition in the sameamas in Section 4.3.3, and the
maximum UV absorbance was measured. Specifiaatiyst solution was prepared in
accordance with the Test Methods for Plastic Caoetai (elution test) specified in the
Japanese Pharmacopoeia 16th Edition, and the maxidt\iabsorbance at 220 to 240
nm was measured using a UV spectrophotometer “UBB2&nanufactured by
Shimadzu Corporation). The results are shown biéEa7 and 8. The Japanese
Pharmacopoeia requires that the above value beodl@8s. A case where the average
maximum UV absorbance of the sample bags was 0.@&®was evaluated as “A”,
and a case where the average maximum UV absorlbéitive sample bags was more
than 0.08 was evaluated as “B” (see “Absorbancainles 7 and 8). FIG. 2 (line
chart) shows the average maximum UV absorbancel{sesolid lines) relative to the
low-molecular-weight polymer content in the crybie polyamide resin used for the
intermediate layer. The dotted line indicatesstamdard deviation of the maximum
UV absorbance (3sigma). In FIG. 2, the horizoaias indicates the ratio (content)
(mass%) of the noncrystalline polyamide resin Usethe intermediate layer, and the
vertical axis indicates the maximum UV absorbarfdb® sample bag. Reference sign
20 indicates the results obtained in ExamplesA teference sign 22 indicates the
results obtained in Comparative Example 4 and Exesnpto 4, and reference sign 24

indicates the results obtained in Comparative Exampto 3.

4.3.6. CQ permeability
Three specimens were sampled from each lamiratebtained as described
above (see Section 4.2). The £fas permeability (cc/day/atm#rwas measured at

an atmospheric temperature of@0and a relative humidity of 80% using a
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differential-pressure gas permeability measurerdewice (“GTR-10XACT”
manufactured by GTR Tec Corporation). A case whisgermeability was less than
400 cc/day/atm/fmwas evaluated as “A”, a case where the permegahilis 400 or
more and less than 800 cc/day/atmimas evaluated as “B”, a case where the
permeability was 800 or more and less than 120fagtatm/ni was evaluated as “C”,
and a case where the permeability was 1200 or nwday/atm/iwas evaluated as
“D”. Asmall CO, gas permeability value indicates a high,&@s barrier capability.
FIG. 3 shows the C{gas permeability measurement results. In FIGe&horizontal
axis indicates the ratio (content) (mass%) of thiecnystalline polyamide resin used for
the intermediate layer, and the vertical axis iathés the C@gas permeability
(cc/day/atm/m). In Example 5 and 6, the low-molecular-weighlypeer content in
the crystalline polyamide resin used for the intedrate layer was 0.67 mass%. In
Comparative Example 4 and Examples 1 and 2, thentovecular-weight polymer
content in the crystalline polyamide resin usediierintermediate layer was 0.77

mass%o.

4.3.7. Change in pH

A tube-like (cylindrical) (stacked) laminate (wndtL8 cm) formed by
water-cooling inflation forming (see Section 4.23s\heat-sealed to have an inner
dimension of 28 cm to obtain a plurality of tesgb&aving a chamber A charged with
637 ml of a buffer solution (see Table 7), and ancher B that was heat-sealed to have
an inner dimension of 18 cm, charged with 363 md gfucose solution (see Table 7),
and divided from the chamber A by a weak seal. hEest bag was sterilized at 221
for 40 minutes, and allowed to stand at a tempegaiti40C and a relative humidity of
80%. After the passage of a specific period (imiatety after sterilization, after 1
month, after 2 months, after 4 months, or afterghthns), the weak seal was opened,

and the pH of a mixture of the buffer solution dhe glucose solution was measured.
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The results are shown in FIG. 4. In FIG. 4, refeeesign 40 indicates the results
obtained in Example 1, reference sign 42 indictitesesults obtained in Example 2,

and reference sign 44 indicates the results oldam€omparative Example 4.

TABLE 6
Buffer solutior 637 ml in total (w/v%
Sodium bicarbona 3.62
Sodium chlorid 4,94
Sodium hydroxid 0.17¢
Glucose solutio 363 ml in total (W/v%
Anhydrous glucos 62.€
Sodium chlorid 0.61(
Anhydrous_ calcium 0.071
chloride
Magnesium hexahydre 0.01¢
Sodium lactat 0.30¢
Hydrochloric aci 0.14¢

4.4, Evaluation results
The evaluation results obtained in each examplecamparative example are

shown in Tables 7 and 8 and FIGS. 2 to 4.
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TABLE 7

Fléngi;fggmtlgg Haze Heat resistance Strength e Absorbanévaluatim CO, permeability
Example : A A A A 0.06! A B
Example . A A A A 0.06: A A
Example . A A A A 0.05¢ A A
Example . A A A A 0.051 A A
Example ! A A A A 0.06: A A
Example | A A A A 0.06( A A
Example A A A A 0.05¢ A A
Example ! A A A A 0.06: A A
Example ! A A A A 0.06¢ A A
Example 1 A A A A 0.06¢ A A
Example 1 A A A A 0.05¢ A A
Example 1 A A A A 0.071 A A
Example 1 A A A A 0.06¢ A A
Example 1 A A A A 0.07: A A
Example 1 A A A A 0.07¢ A A
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TABLE 8

Film-forming . | Absorbanc .
capability Haze Heat resistance Strength R i CO;, permeability

Comparative A A A A 0.10 B A
Example :

Comparatlye A A A A 0.09 B A
Example .

Comparative B B A - 0.07 A -
Example .

Comparative A A A A 0.08 B C
Example .

Comparative A A A A 0.01 A D
Example !

Comparative A A A A 0.10 B A
Example |

Comparative A A A A 0.09 B A
Example
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The following were confirmed by the results shawitables 7 and 8 and FIGS.
2 to 4.

The sample bags respectively formed of the laraifilhs of Examples 1 to 15
met the maximum UV absorbance standard (0.08 ) tdshe Test Methods for Plastic
Containers specified in the Japanese Pharmacop6#iddition although a polyamide
resin was used for the intermediate layer of th@nate film. The maximum UV
absorbance of the sample bag of Examples 1 to Tegathan the standard deviation
(3sigma) (see FIG. 2). The laminate films of Exésp to 15 had an excellent
film-forming capability, and exhibited excellentdigesistance, haze value, and fall
strength. In particular, the laminate films of Bxales 2 to 15 had a G@ermeability
measured at a temperature of@@nd a relative humidity of 80% of 400
cc/day/atm/mor less. When the G@ermeability measured at a temperature 6€40
and a relative humidity of 80% was 400 cc/day/atfrémless, a change in pH could be
suppressed to 0.3 or less when sterilization wesipeed at 121C in a state in which
the bag was charged with a drug solution includhicgrbonate ions in an amount of 27
mEg/l or more, followed by storage at a temperatfig*C and a relative humidity of
80% for 6 months.

In contrast, the sample bags of Comparative Exesnpland 2 formed of the
laminate film in which the crystalline polyamidesie having a low-molecular-weight
polymer content of 1.5 mass% was used for thermgdrate layer in an amount of 70 to
90 mass%, did not meet the maximum UV absorbameelatd. The sample bag of
Comparative Example 4 formed of the laminate fimwhich the crystalline polyamide
resin having a low-molecular-weight polymer contehl.5 mass% was used for the
intermediate layer, but the noncrystalline polyaemesin was used in an amount of 50
mass%, met the maximum UV absorbance standara, tilat-forming failure occurred.
The sample bags of Comparative Examples 6 andnTefdiof the laminate film in

which the low-molecular-weight polymer content e intermediate layer was 1.5
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mass%, and the thickness of the innermost layettenddhesive layer situated on the
inner side of the intermediate layer was increadetinot meet the maximum UV
absorbance standard. When using the laminateofil@omparative Example 4, the
CO, permeability measured at a temperature 6€48nd a relative humidity of 80%
exceeded 800 cc/day/atnf/or less, and a change in pH exceeded 0.45 when
sterilization was performed at 1Z1in a state in which the bag was charged withug dr
solution including bicarbonate ions in an amoun2 6imEqg/I or more, followed by

storage at a temperature of@0and a relative humidity of 80% for 6 months.

INDUSTRIAL APPLICABILITY

The injection bag according to the embodimenthefinvention that is formed
of a laminate film meets the maximum UV absorbasteedard (0.08 or less) of the
Test Methods for Plastic Containers specified eniapanese Pharmacopoeia 16th
Edition although a polyamide resin is used forittiermediate layer, and may be used
for medical applications. Moreover, the injectlmag according to the embodiments of
the invention that is formed of a laminate film Gamppress a change in pH due to
permeation of carbonic acid even when bicarboraate are used for a drug solution

contained therein.

REFERENCE SIGNS LIST

10 Innermost layer

12 Adhesive layer

14 Intermediate layer

16 Adhesive layer

18 Outermost layer

20 Results obtained in Examples 5 to 7 in whichJAg¢as used for intermediate

layer
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22 Results obtained in Examples 1 to 4 and Comipar&ample 4 in which
PA(B) was used for intermediate layer

24 Results obtained in Comparative Examples litovéhich PA(A) was used for
intermediate layer

40 Results obtained in Example 1

42 Results obtained in Example 2

44 Results obtained in Comparative Example 2

F Laminate film
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CLAIMS

1 An injection bag that is formed of alaminate film, the injection bag comprising:
an innermost layer that is formed of a polypropylene-based resin;
an outermost layer that is formed of a polypropylene-based resin;
an intermediate layer that is situated between the innermost layer and the

outermost layer; and
two adhesive layers that are situated on either side of the intermediate layer,
the intermediate layer including a mixture of 60 to 90 mass% of a crystalline

polyamide resin and 10 to 40 mass% of a noncrystaline polyamide resin,
the crystalline polyamide resin having a combined content of a monomer and a
low-molecular-wei ght polymer of 0.8 mass%o or less,
the noncrystalline polyamide resin including a semi-aromatic polyamide, and
the injection bag having a maximum UV absorbance measured in accordance
with the Test Methods for Plastic Containers specified in the Japanese Pharmacopoeia

16th Edition of 0.08 or less.

2. The injection bag according to clam 1,
wherein the polypropylene-based resin of at least one of the outermost layer and
the innermost layer contains a polyolefin-based resin other than the polypropylene-

based resin.

3. The injection bag according to clam 1 or 2,
wherein the polypropylene-based resin has a flexural modulus of 300 to 700
MPa

4. The injection bag according to any one of clams 1 to 3,
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wherein the polypropylene-based resin contains a polyolefin-based el astomer.

5. The injection bag according to any one of clams 1 to 4,
wherein the intermediate layer includes a mixture of 65 to 80 mass% of the

crystalline polyamide resin and 20 to 35 mass% of the noncrystalline polyamide resin.

6. The injection bag according to any one of clams 1 to 5,

wherein the intermediate layer has a thickness of 20 to 42 micrometers.

7. The injection bag according to any one of clams 1 to 6,

wherein the crystalline polyamide resin is a polyamide 6-66 copolymer.
8. The injection bag according to any one of clams 1 to 7,
wherein the noncrystalline polyamide resin is an isophthalic acid/terephthalic

acid/hexamethylenediamine polycondensate.

9. An injection preparation assembly comprising the injection bag according to any

one of claims 1 to 8, and a drug solution that is contained in the injection bag.
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