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TITLE OF THE INVENTION ?,

CONTAINERS HAVING PLURALITY OF CHAMBERS Q TM >
TECHNICAL FIELD -

The present invention relates to containers having a
plurality of chambers chiefly for use in the field of
medicine, and more particularly to flexible containers of
plastics having a plurality of chambei‘:s for accommodating
liquid preparations, powder preparations or solid

preparations, and partition means dividing the con_tainer

into the chambers and permitting communication between the

L]

chambers when required. . :

-~
Rt

BACKGROUND ART

Flexible containers of plastics have heretofore been
used in the field of medicine which have a plurality of
chambers  and partition means diwfiding the.'"';:"onta;iner into
lthe chambers and permitting communication between the
chambers. Since such a cont&iner is likély to permit
penetra-tion‘ of moisture or gas even if in a very small
amount, there arises a need to place the container . along
with a desiccant, into an expensive outer bag having
’ . barrier properties against moisture and gas when the
f:ontainer is used for separately preserving an ‘antibiotic
or like medicinal which is hygroscopic and becomes unstable
with time-, and a liquid préparation such as phys:i.ollogical

saline, glucose or like solution or dilution.
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preparatlons and partition neans d|V|d|ng the oontalner |nto the chanbers
fand perm tting comunication between the’ chanbets when teduiTed. ROUND
AART Fl exi bl e containers of pl asti cs have heretofore ljEee G
of nedi ci ne which have a plurality of chanbers, and il ‘
dividing the container into the chambers and perm ttijng e ati-an—"
bet ween t he chanbers. Since such a container is likely to permt
penetration of noisture or gas even if in a very small anmount, there arises
Ya need to place the container, along™“~

o ranine s

Nevertheless, the desiccant, which absorbs water from the

liquid pieparation, fails to fully dry up the hygroscopic

medicinal and further causes concentration of the liguid

preparation. Because of this drawback, it has not been :‘."f
5 practice to preserve the hygroscopic and unstablel .

antibiotic or like medicinal and the 1i§ﬁid preparation as

separately accommodated in the £flexible container of

plastics.

For this reason, medicihals} such és antibiotics,

10 whiéh become unstable with time are preserved in moisture- : x e
and gas-impermeable vials or like containers before use. ¢ n
When to be administered to the patient, the medicinal
is mixed or diluted with, or dissolved in, physiological
saline, glucose solution or 1like dissolving liquid or
15 diluent which is preserved separately.

However, this method is cumbersome to practice and
involves the hazard of contamination with bacteria during
the handling procedure. Containers have therefore been
developed which comprise a glass wvial having enclosed
20 therein an unstable antibiotic and a diss?lving
liquid-containing flexible container portion of plastics
joined to the wvial in combination, therewith, with a
piercing needle provided therebetween (see, for example;
Unexamined Japanese Patent Publication HEI 2-1277). These

25 containers have the advantage that the contents can be
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with a desiccant, into an expensive outer bag.having barrier properties
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mixed together with ease aseptically, whereas difficulties
are encountered in discarding the container because a very
complicated procedure is needed for separating the
container into the glass vial, flexible container portion
and piercing implement for disposal. Thus, the container
has a problem as the diéposal of medical wastes which has
attracted attention presently, i.e., the problem of failing
to fulfill the requirement of easy .disposal..

Also known are containers having a plurality of
chambers for accommodating other medicinal which is readily
oxidizable, such as amino acid solution containing
tryptophan, and a sugar 6: electrolytic ;olution (see,
for éxample, Examined Japanese Patent Publication SHO
63-20550). The container of this type must be preserved as
Placed in an expensive moisture- and gas—bgrﬁier outer bag
together with an oxygen absorber. In.this case, the latter
preparation (sugar or electrolyte solution) on which the
absorber need not act is also accommodated in the outer bag
along with the medicinal. The outer bag therefore requires
a larger dapacity, an oxygen absorber having an increased
capacity to absorb oxygen or an increased amount of
absorber, and a larger amount of moisture- and gas-barrier
material, hénce the drawback of an increased cost.
DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a
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‘preparations,

flexible container of plastics having a plurality of
chambors and usable for accommodating ahd preserving liquid
powder preparations or solid‘preparations
which are hygroscopic or susceptible to oxidation.

Another object of the present invention is to provide oo
such 'a container which can be "‘pz.:epared with use of a
reduced amount of expegsive moisture- and gas-barrier film
and which is therefore inexpensive.

Still another object of the present invention is to
proﬁide a container of the type mentioned which need not i@h
include a glass vial and.which is therefore easy to dispose . -
of.

Another object of the.present invention is to provide
such a container wherein at least one of the chambers
contains a liquid, powder or solid medicinal éreparation
which is hygroscopic or susceptible to oxidation, only this
chamber being separated from outside moisture and oxygen
and adapted to prevent the preparation f;om oxidation or
absorbing moisture without enolosing any oxygen absorber
nor desiccant therein. |

Other features of the present invention will beoome
apparent from the following description.

The present invention provides a container having a

plurallty'of chambers for accommodating a liquid, powder orx

solid and partition means dividing the container into the
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portion of plastics joined to the vial

chambers and permitting communication between the chambers
when required, the container being chaiacterized in that
the container comprises a flexible plastics container body
forming the plurality of chambers, at least one of the
chambers being enclosed with a cover having a sealed

periphery to form a closed space therein around the

chamber, the other chamber or chambers being coverless, the |

I'n conbination therewith, with a

TP}

,When to be administered to the patient thg nedf0|nak i's nfxed’or dliuted’
with, or '
dlssoIV|ng liquid or diluent which is preserved separ afrey—HowWever, 1

nethod i s cumbersonme to practice and invol ves the hazafldTtdf S difinaton
Wi th bacteria during the handling procedure. Cont ai ngr s haﬁ%’%ﬁerefore'

frgs -

cover being made of a flexible film having moisture- and -

gas-barrier properties, the partition means being formed by .
at least one weak seal portion easily openable by pressing
the chamber to give an increased internal pressure.

With the container of the present_invention, a usﬁal
substance, such as.a liquid, powder or solid preparation
which is not susceptible-to oxidation or hygroscopic, is
accommodated‘in the coverless chamber among;the-chambers of
the container. This chamber is not enclosed with a
moisture-~ and gas-impermeable cover and is therefore low in

moisture- and gas-barrier properties, whereas the substance

contained therein can be éreserved for a long period of

time as in common plastics containers since the substance
is a usual one.

On the other hand, a special substance, such as a
liquid, powder or solid preparation which is susceptible to
oxidation and/or hygroscopic, is accommodated in the

chamber enclosed with the cover. The container body
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forming the chamber is made of plastics, has moisture- and

e -

- gas-permeability inherent to plastics although very slight

Ky
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and is low in moisture- and gas-barrier properties.
However, the cover enclosing the chamber is made of a [°,

5 special film which is impermeablé to moisture and gas, so - -
that the special substance can be preserved for a long
period of time free of degradation despite the low .
~moisture- and gas-barrxrier propertie_s of the plastics ’ .
container body. | |

10 Accordingly, although made of | flexible plastics, the
container of the present invention is usable free of any
trouble for accommodating medicinals, such as antibiotiés,
which are hygroscopic and béecome unstable with time, and
liquid preparat:.ons such as dissolving solutions or

15 diluents.

The container of the present invention has tﬁe
gas-impermeable cover of expensive special f£ilm, whereas
the cover is provided on the container only locally and can
therefore be formed with use of a small amount of the

20 expensive special film. This serves to minimize the rise
in the cost of packaging. A further cost reduction ca_n be
achieved since there is no need to enclose an oxygen |
absorber or desiccant in the cover around the container
body.

25 The plurality. of_ chambers of the container of the
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invention are separated by at least one weak seal portion,
which can be opened by a pressure applied from outside to
cause the chambers to communicate with each other.
Medicinal components can therefore be mixed together
aseptically while being held out of contact with outside
air. The plasticé container body and the cover
constituting the container are both flexible and readily
déformable, so that the container can be ~disposed of
without the necessity of separation more easily than
containexrs wherein glass'or_metal ié used.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an enlarged view in vertical section showing
the container according to an embodiment of the invention;

. FIG. 2 is a front view of the same;
FIG; 3 is an enlarged sectional view oﬁ the portion A

in FIG. 1;

FIG. 4 is an.enlarged sectional view of the portion B

in FIG. 1;

FIG. 5 is an enlarged sectional view of the portion C
in FIG. 1;

FIG. 6 is a diagram illustrating stepwise a preferred
example of process for producing the container of the
invention shown in FIG. 1;

FIG. 7 is a sectional view of a part of the plastics
container body of the container according to another
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aced in an expensi ve noi sture- and gas- lfa,"rrlrerf@ut'eﬁ bag.tog,et her wth ‘ah
ygen absorber. In this case, the latter preparafl of (sugar or ‘el ectrol yte

| ution) on which the absorber need not act is also ac - ":}_"r t
ter bag along with the nedicinal. The outer bag therefl onassed Eulr N *l
rger capacity, an oxygen absorber having an increased ﬁ_v;_élg__o_tﬂ
ygen or an increased anount of absorber, and a | arger 0 I'sture-
d gas-barrier nmaterial, hence the dr ack of an increased cost.
SCLOSURE OF THE | NVENTI ON An object ©of " the present invention is to
ovide a embodiment of the invention;
FIG. 8 is a sectional view of a part of the cover of
the container according to another embodiment of the o
invention;
5 FIG. 9 shows a vertical section of the container . .~
according to a further embodiment of the invention:
FIG. 10 is an enlarged sectional view of another e
example of the weak seal portion; ’

FIG. 11 is a perspective view of the container of the
10 invention as enclosed with an outer bag for storage or o
trahsportation H
'FIG. 12 shows a vertical section of the container en es
according to a further embodiment of the invention;
. FIG. 13 is a diagram illustrating stepwise another
15 preferred example of process fdr producing *;:_he container of
the invention. |
BEST MODE OF CARRYING OUT THE INVENTIOH
Embodiments of the present invention will be described
below with reference to the accompanying drawings.
20 FIGS. 1 and 2 show an embodiment of the invention of
the type having two weak seal "‘portions.
Referring to FIG. 1 showing the embodiment, indicated
at 1 is a flexible plastics cénté.iner body which has . a
discharge port 2.

25 The plastics container body 1 is prepared from two
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superposed sheets of flexible plastics film 3 by heat seal
the sheets together along the outer peripheral edges n
thereof.
The film 3 is ﬁot a special one but is an inexpensive
5 plastics film which is generally used for making flexible -
plastics containers in the fieid of medicine.

. FIG. 3 shows an example of film 3 comprising two

la.ye:fs, i.e., an outer layer 3a of polyethylene ‘, "o

(hereinafter referred to simply as "PE"), and an inner ‘

10 layer 3b of a _blend of PE and polypropylene (hereinafter _:,
| réferred to simply as "PP").

As seen in FIG. 1, the plastics conta:‘.nei: body 1 has
two weak seal portions 8a, 8b extending transversely of the
container at an intermediate portion of its height and

15 formed by heat sealing. | '

The weak seal poftions 8a, 8b are so ada;-_:ted that the
| opposed sheets of f:i.lm can be separated from each other
when required by utllizz.ng the internal pressure of the
container which is J.ncreased as by press:.ng the container.

20'- The seal strength of the weak seal portions must be smaller
than that of the peripheral edge portion of the container
body 1.

The - interior of the plastics container body 1 is

dividéd into upper and lower two chambers la, 1b by the

25 weak seal portions 8a, 8b. The upper container portion lA
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al and which is therefore easy to di spose of. Another {{oBfE&cEHIFT ‘thve == |

esent invention is to provide such a container wherein at | 8&Et-"ohe of

e chanbers contains a liquid, powder or solid nedicinal—preparation Which
hygroscopi ¢ or susceptible to oxidation, only this chanmber being

parat ed from outside noisture and ox¥}8en

forming the upper chamber la is enclosed with a cover 5,
while the lower container portion 1B forming the lower | --
chamber 1lb is not provided with such a cover 5.
The cover 5 is made of a special film 6 which is ;ﬂ

5 impermeable to moisture and gas. FIG. S shows an example «~ . =
of special film 6, i.e., a multi-layer film comprising an
outer layer 6a and an inﬁer layer 6b of PE. <The outer L
layer 6a is an aluminum-covered film such as aluminum- ..
laminated film, an aluminum—déposited film having high c .

10 moisture- and gas-impermeability or a two-layer film « < ¢
composed of polyvinylidene chloride and.polypropyiene (PP). -
The polyvinylidene chloride forming the outer layer 6a may -
be replaced by a silica-deposited f£film of polyvinyl
alcohol. '

15 With reference to FIG. 1, the cover 5 comprises two
sheets of special film 6 which are so arranged as 'to '
surround the upper container portion 1A. Of the peripheral
portions of the sheets of film 6, the parts which are out
of contact with the upper containeflportion 1A are. heat

20 sealed to each other, while the parts in contact with the .
pOrtion'lA are heat sealed to the outer surface of the
pdrtion 1A as indicated at 6c, 6c. As seen in FIG. 1, the
.bonded lower edge portions 6c, 6c are positioned between

~ the weak seal portions 8a, 8b.

25 A space porﬁion 9 is  provided between the seal
T
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portions 8a, 8b which is substantially unsealed. FIG. 4
shows the heat sealed joint on an enlarged scale. The «
lower edge portion 6¢c of the cover 5 is heat sealed to the
space portion 9 between the seal portions 8a, 8b. This ;",:
obviates the likelihood that the heat sealing operation - ;;
will give an increased seal strength to the weak seal |
portions 8a, 8b. In the case of the Single seal portion -
type, the lower edge portion of.the cover 5 is heat sealed ?,
to the container body 1 over the weak seal portion.
Accordingly, it is desired to seal the edge portion under i-f“l
such a condition that the seal strength of the weak seal e
portion is prevented from increasing to the greatest
possible extent, or the seal portion can be easily
separated free of trouble even if the seal strength is
increased. Such a condition can be determined by suitably
selecting the material for the cover and determining the
heat sealing conditions as to temperature, time - and
pressure, whereas this involves considerable limitatibns.
In the case -of the present embodiment shown in FIGS. 1 and
4, the lower edge portion 6c of the cover 5 can be sealed
to- the container body 1 without adversely affecting the
seal strength of the weak seal portions 8a, 8b. This leads
to the advantage that the material for the co?er 5 and the
sealing conditions are seleétable with greater freedom thah

in the case of the single seal portion. Further with the
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Substitute sheet- 11/9/96 chanbers and péFn11L|n© d@ﬁnunleatlon bétméen fhe '
chanbers when required, the container ‘bel hg chHaracterized |n that the " j
contai ner conprises a flexible plastics container body f =
plurality of chambers, at |east one of the chambers bei fjgr¥fcits b
cover having a seal ed periphery to forma closed space {lherei A= %&®Uﬂa thej_
chanber, the other chanber or chanbers being coverl ess, Thé cover bel ng
made of a flexible filmhaving noistuge- and gas-barrier properties, the
! partition means being fornmed by at Tg St one weak seal portion easily

openabl & zbé'sé)n{@ SSiiiment wherein the lower edge portion 6c of the

cover 5 is sealed to the space portion 9 between the two

bl T ol )

weak seal portions 8a, 8b, the sealed joint of the lower

edge portion 6¢c is positioned at a greater distance from }','}
5 the chambers 1la, 1lb of the container body as will be -
H apparent from FIG. 4. This eliminates the likelihood that

the heat of the sealing operation will thermally degréde T

the medicinal preparations accommodated in the chambers 1la, Te e
" 1b. Medicinal preparations which are hygroscopic or . i
! 10 susceptible to oxidation include many that are susceptible - <7 QV

to thermal degradation, whereas the cover 5 lower edge

portion can be heat sealed.to the container body without

the likelihood of thefmally degrading such a preparation.
Even if one of the two weak seal portions is opened, the
15 other portion prevents the two chambers from communicating
with each other. - |
For examnple, a . powder preparation 10 which is
hygroscopic and/ox susceptible to oxidation is accommodated
within the covered upper container portion 1A, while a
20 usual liquid preparation 11, for example, is accommodated
within the coverless lower container portion 1B.
The temperature at which the seals are formed is the
highest for the entire peripheral portion of the plastics
conﬁainer body 1 and the upper edge portion and side edge

25 portions of the cover 5, less high for the lower edge
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accommodated in the coverless chanber anmong the chanber
Thi s chanber is not enclosed with a noisture- and gas-

.4is therefore low in noisture- and gas-barrier propertles wher eas the
fsubstance contained therein can be preserved for. a long period of tinme as

in conmon plastics containers since The substance is a usual one.
portions of the cover 5 sealed to the container body 1, and

lowest for the weak seal portions 8a, 8b. Consequently, the
weak seal portions 8a, 8b are the lowest of all the seals
in bond strength.
5 . FIG. 6 shows a preferred example of process for e o
producing the present container shown in FIGS. 1 and 2. |
The process wiil be described below with reference to FIG.
6, (a) to (e).
First as shown in FIé. 6, (a), two sheets of plastics
10 film shown in FIG. 3 are placed over each other so that the - a7
-inner layexrs 3b, 3b are brought into contact with each s
other, and three sides of the assembly are heat-sealed at h
a temperature about 170 to about 200°C to make a piastics
container body 1. Néxt,.weak seal portions 8a, 8b are
15. formed at an intermediate portion.of éhe cqptaiﬁer body at
a temperature about 110 to about 130°C, and a discharge
port 2 is attached to the bbdy. Consequently formed are an
_upper'container portion 1A providing an upper chamber, and
a lower container portion 1B separated'from the portion 1A
2C and providing a lower chamber. | _
Subsequently, a liquid preparation 11 is filled into
the lowei container portion_lB through the unsealed paxrt
thereof. As seen in FIG. 6, (b), the unsealed parts of the
two containef- portions 1A, 1B are sealed, followed by

25 heating for sterilization with use of high-pressure stean,
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hot water or the like.

Thereafter, one side of the upper container portion 1A
is then cut in an aseptic atmosphere as seen in FIG. 6, (c)
to open this portion, which is thereafter dried when so

5 required.

Next as shown in FIG. 6, {(d), a cover 5 is provided
over the upper container portion 1A using the special film -
shown in FIG. 5 and is heat-sealed on its three sides. The- .
lower edge portions 6c extending along the weak seal

10 portions 8a, 8b are heat-sealed at a temperature about 130

to 135°C at an intermediate area between the two portions

superimposed on-the weak seal portions. One side of the
cover S5 corresponding to the open side of the upper
15 container portion 1A is similarly left open.

Finally, a powder preparation 10, such as anti-
biotics, is accommodated in the upper contéiner portion 1A
in an aseptic atmosphere, and the portion LA and the cover
S are thereafter se?led at the open side. FIG. 6 (e) shows

20 the container thus obtained and having the two chambers.
| It is desired to replace the air in the space by N2
before the opening is sealed for the removal of oxygen.
The weak seal portions can be -  formed, foi: exanple, 'by.
pressing a heated seal forming die against the container |

25 body by a cylinder device. The die can be of a structure
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encl osing the chanber is nmade of a speci al “ fi tmwhich is- rﬂperﬂﬁabfe to
moi sture and gas, so that the special substance can be
period of time free of degradation despite the | ow noi
gas-barrier properties of the plastics container body. RyATEL
al t hough- made of flexible plastics, the container of t '
is usable free of any trouble for accommodati ng nedici nals, such as

anti biotics, which are hygroscopi c anrtiSkecone unstable with tinme, and
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having two ridges spaced apart by a predetermined distance
and heatable to a controlled temperature by an electric
heater.

A 1iquid prepar&tion can be placed into the covered
container portion 1A and a liquid or powder preparation
into the coverless container portion 1B, for example, by a
process similar to the foregoing exemplary process. The
container accommodating these preparations can be prepared
by attaching a discharge port 2 to the container body, then
placing the épecified preparations into the respective
container portions 1A, 1B, closing the f£filling openings,
steriliziﬁg the contents by autoclave, then attaching a
cover 5 to the upper container-portion 1A, and thereafter
sealing the side opening of thé cover.

With the containers of the present iﬁvgntion prepared
by the processes shown in FIG. 6, . the upper container
portion 1A is formed by a plastics film comprising an outer

layer of PE and an inner layer of blend of PE and PP, so

- that the container portion 1A permits passage of moisture

and gas (e.g. oxygen) although in a very small amounf.
However, the upper container portioh 1A is provided with

the cover 5 of special f£film having moisture- and

gas-barrier.propértiés, with the result that the cover 5

functions to overcome the above disadvantage of the upper

container portion 1lA. Accordingly, a powder preparation
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kpensi ve special film whereas the cover is provided o
ocal ly and can therefore be formed with use of a snmal

film This serves to minimze the risein tﬁ”chérmht~~-
reduction can be achieved sincé there is no need
-t§o encl ose an oxygen absorber or de5|igant in the cover around the

pensi ve speci al
dackagi ng. A further cost
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eparations such as dlssoIV|ng'soKut|ons ér dpluentse The

s
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of the present invention has- t he’ gas |nperneable cover of

v
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e
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body.
which is hygroscopic and/or susceptible to oxldatlon can be

preserved for a long period of time as accommodated in the
upper container portion iA although this portion is formed
by plastics. The weak seal portions 8a, 8b separating the
upper and lowér container portions 1A, 1B are the lowest in
seal strength of all the seals. Therefore, when the
container portion is pressed to increase the internal
pressure of the container portion, the increased pressure

separates the weak seal portions 8a, 8b permitting the two

container portions 1A, 1B to communicate with each other,

wheieby the liquid preparation and the powder preparation
within the respective container portiqps 1A, 1B can be
mixed togefher under an aseptic condition into a solution
as contemplated.

- Examples of powder prepérations'for use in the above
embodiment = are antibiotic, anti-cancer, steroid,
antithrombotic, fibrinolytic, vitamin and like preparations
which are hygroscopic and susceptible to oxidation . and to
thermal degradation. Examples of useful 1liquid
preparations
are physiological saline, glucose solution and 1like
dissolving solutions or diluents.

While the usual film for making the plastics container
body is a multi-layer film of thé construction shown in

FIG. 3, also usable is a single-layer or multi-layer film

This Sheet Has Been RTlaced .
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prepared from at least one coﬁbination of resins selected
from among PE, PP and blends of these resins.

FIG. 7 shows as an example a three-layer film 35 which
comprises an outer layer 31 of 1linear low-density
polyethylene (hereinafter referred £6 briefly as “LLDPE"),
an intermediate layer 33 of resin mixture of LLDPE and low-
crystalline (or amorphous) ethylene/x-olefin elastomer, and
an inner layer 34 of resin mixture of LLDPE and PP.

Further depending on the typé of medicinal preparation

to be enclosed, low-molecular weight substances contained

in the LLDPE present in the inner layer of the inner wall
are- likely- to undergo an inter-action with the preparation
with lapse of time, possibly producing a reaction product
which would ddversely affect the patient. Accordingly, the
LLDPE to be used for the inner layer 34 is.pretreéﬁed at a
high température in a vacuum as by the devolatilization and
stripping process to thereby ﬁeduce the content of low-
molecular-weight substances with up to about 30 carbon
atoms to not highe# than a specified value, whereby the
interaction between the medicinal prepar&tion and the
inner-layer can be prevented favorably.

Further when a suitable amount of high-density
pblyethylene (HDPE) is incorporated into each layer of the
three-layer film 35 as required for giving improved heat

resistance to the film, containers can be formed with high

-
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The plastics container body-rarfdr the cower censtltutlng-the

stability to withstand sterilization at a high temperature
of at least 121°C, for example, with use of high-pressure
steam or hot water.

As special films_for_the cover, it is pdssible to use
single-layer or multi-layer shéets of polyvinylidene
chloride, polyethylene terephthalate (PET), aluminum-
covered film, ethylene-vinyl alcohol copolymer (EVOH) or
silica-deposited film. Preferably, a silica-deposited filﬁ
is used to form at least a layer of the sheet because of
its.transparency and high impermeability to mgistu;e and
gas. |

FIG. 8 shows a moisture- and gas-impermeable barrier
£film as an example of such film, i.e., a three-layer film
46 which comprises an outer layer 43 of biaxially oriented
PET £film, an intermediate layer 44 of siliqa—deposited PVA
film and an im;er. layer 45 of low-density polﬁrethylene
(LDPE) and in which these layers aﬁe bonded to one another
with a urethane adhesive résin. When the cover is_fo be
heat sealed directly to the plastics container body, it is

desirable to use a multi-layer film at least for the cover

- so.that the material of the innermost layer of the cover is

the same as the material of the outermost layer of the
plastics container body, whereby- a satisfactory heat seal
can be formed. For example, when |

the outermost layer of the container body is LLDPE, it is
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desirable to use LLDPE for the innermost layer of the
cover.

Although a powder preparation is enclosed in the

chamber of the covered container portion and a liquid in f' -
5 the chamber of the coverless container portion according to .
the foregoing embodiment, the powder preparation and the
liquid preparation can be replaced bjr each other depending
on the contemplated purpose. '

A liquid preparation is. accommodated in the covefed

10 container portion with a; powder preparation enclosed in the
other container portion, for example, in the case where the
liquid preparati'.on is an amino acid preparation or the like e e
containing cysteine oxr tryptophan added the.re-tql and
susceptible to oxidation, and the powderx preparation is a

1S sugar, an electrolyte or a mixturé £hereof .

A liquid preparation is enclosed in the covered
container portion with other liquid preparation in ‘the
other container 'portion, for eﬁ:ample, in the case where the

. former liquid preparation is susceptible to oxj.dation, such

20 as an amino acid preparation containing cysteine or
tryptophan, or a vitamin preparation, and the latter liquid
preparation is a suga_.r or electrolytic -preéaration.

Another example is such- that i:he former liquid

preparation is a readily oxidizable fat emulsion or the

25 like, and the latter preparation is a sugar or électrol‘yti.c
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preparation.

Further it is possible to enclose a solid preparation
in one of the container portions and a liquid preparation
in the other container portion. . Other examples of such
powder, liquid and solid preparations are various nutrient
preparaﬁions and. curing ‘agents which are given
intravenously or enterally {(tube or oral feeding).

Further cover may be made locally or entirely of an

_aluminumrcovered film to shield the interior from light.

The aluminum-covered film used for the cover may be made

peelable locally or entirely when the preparation is to be
used,.if so desired.

While the foregoing embodiment is a container having
two chambers for accommodating a liquid preparation and one
kind of powder preparation individually,,guch a container
can be provided with more than two chambers, for example,
as shown in FIG. 9. Dispdsed inside the cover 5 is a
container portion 1A’ having chanbers la,, 1la, for
accommodating two kinds of pdwder preparations (or a powdexr

preparation and a solid preparation) A liquid preparation

is accommodated in the coverless contalner portlon 1B. It

is possible to provide a plurality of chambers for liquid
preparations besides powder or  solid preparations. Weak
seal portions are provided between these chambers.

In the case where a 1liquid, powder or solid
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preparation susceptible to oxidation is enclosed in the
covered chambers la, it is desired to enclosed an inert
Qas « Such as nitrogen gas, carbon dioxide gas or argon gas,
in the space inside the cover 5 around the container body
1. Wwhen a liquid, powder or solid preparation which is
hygroscopic is enclosed in the chambers la, it is desired
to enclose dry air, dry nitrogen gas or like dry gas in the
space. ‘When the inert gas is enclosed, the air in the
space is replaced by the inert gas. This ensures a greater
effect to prevent oxidation. When the dry gas is enclosed,
the air in the space is replaced by the. dry gas, which
therefore assures an enhanced moistureproof effect.

The medicinal preparations contained in the container
can be given high stability despite the lapse of time by
the moisture-~ and gas~impermeable £ilm covering the chamber

or chambers which must be moisture-proof and free of

oxidation, and further by enclosing the inert gé.s or dry

gas in the space inside the cover around the containerx

body, without placing an oxygen absorber and/or desiccant

into the space unlike the conventional practice.

Two weak seal portions need not always be formed, but
more than two seal portions or a single seal portion can be
provided. Further the weak seal portion need not always be
linear but can be V-shaped so as to project approximately

toward the center of the covered chamber. When a pressure

e
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. "1 and 2 show an enbodi ment of the invéntion of the type-having”two-r

k seal portions. Referring to FIG 1 shoving the ‘énbodi reénf’, indicated

1 is a flexible plastics container body which has a 1

‘¢ plastics container body 1 is prepared fromtwo (15
D/ 96 super posed sheets of flexible plastics film3 bpreaLnﬁﬁg

-~
L
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is applied to one chamber with hand in this case, the force

1§

$

'% acting to open the weak seal portion will concentrate on
i the V-shaped portion, with the result that the medicinal

£ components can be.mixed togethexr by oﬁening the weak seal

& 5 portion with a relatively small pressure. In this casé, .;f“
# | however, there is a likelihood that separation will

o inadvertently occur in the seal portion during storage or .

w% ' transport of the container, so that it is desirable to
” carefully determine the heat-sealing condition.
" 10 With the foregoing embodiment, the weak seal portion | "%

is formed by directly bonding together the inner layers of -
two sheets forming the container body. Alternatively, the el
£ weak seal portion may be formed hy'heat seal the two sheets

& togéther with a multi-layer insert film held therebetween.

FIG. 10 shows a modification ﬁherein'twoflayer insert film

is used. Indicated at 3 is a container forming film which

is a single-layer or multi-layer £ilm, at 18 is a sheet
having a high heat seal strength on the innermost layer of
the film 3 at one side, and at 19 is a sheet having a low
heat seal strength on the innermost layer of the film 3 on
‘the other side. The £film portion 3 and the sheet 19 form
a weak seal portions 2la, 21b. For.example,,when the film
3 is a single-layer film of PE or PP, the sheet 18 is made
of the same material as the film 3, i.e., PE or PP, and the

sheet 19 is made of a blend of PE and PP. Two insert films
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“sheet s together al ong the outer perlpheral quesrthereof The Tlln13 is
a special one but is an inexpensive plastlcs fiTm which” |s genera]ly

d for making flexible plastics containers in the fi
hows an exanple of film3 conprising two |ayers, i
pol yet hyl ene (hereinafter referred to sinply as "PEi) ner.

er 3b.of a blend of PE and pol ypropyl ene (herelnafter~referred to sinply
"PP"). As seen in FIG 1, the plast|3§ cont ai ner body 1 has

J%ﬁ" i) W

can be used which are each provided for the two weak seal

:’ﬁ?j ’

portions respectively. The cover 5 may be heat-sealed in o

&

register with the weak seal portion provided-that the weak

4 seal portion is held weak, alternatively, the cover can be }ﬂ

Ty
(5]

attached to the container body using an adhesive or the _“?
like.
' The container of the.invention is preferably stored or
& transported as folded in two at the weak seal porﬁions 8a,
8b and as enclosed with an outer bag 50. When folded in
10 two in this case, the seal portion is prevented from
opening due to a pressure under the weight of superimposed
containers or due to impact on falling.
& | : As shown in FIG. 12, the discharging port 2’ may be

formed at one end the chamber la’ which contains a powder

1S preparation 10 such as antibiotic. In this case, the

chamber 1b‘’ containing a liéuid such as a dissolving
solution is closed. If a discharging port is formed at a
chamber'coﬁtaining a liquid such as dissolving solution,
there is a risk of inadvertently administering only the

20 . liquid without 'mixing with the powder preparation

‘especially in an'emergency. Such risk can be eliminated by
forming the discharging port at the chamber containing the
powder preparation such as antibiotic.

Another preferred process foi producing the containe:

.25 of the invention is described below with reference to FIG.
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‘Wweak seal portions 8a, 8b extending tra:nsversel ywof thar cont ai’ nerr at an
hternediate portion of its height and fornmed by heat seal iy’ The vveak o

fal portions 8a, 8b are so adapt ed that the opposed

¢} the container which is increased as by pressing th

$ rength of the weak seal portions nust be smaller th

pfri pher al edge portion of the container body 1. The interior of the
pjastics container body 1 is -24-

i 13, (a) to (J)-

! As shown in FIG. 13, (.a), a discharge port hole 2a is o
i formed in a two-layer plastics film 3 like the one shown in [
¥ FIG. 3.

i 5 Next as seen in FIG. 13, (b), a discharge port 2 is

] attached by heat seal to the outer layer, i.e_. s the PE

3 layer, of the film 3 in register with the hole 2a..The film

§ .3 is then folded in two along a line through the discharge

port 2 as shown in FIG. 13, (c). T
10 Subéequently as seen in FIG. 13; (d), the two flaps of -
film 3 are heat sealed together at their peripheral
portions at a temperature of about 170 to abéut 200°C

except at £illing openings 35, 36 for a medicinal

preparation and powder preparation to obtain a plastic

15 container body 1. The filling opening 35 may be sealed and

the filling opening 36 only may be left unsealed.
Next as shown in FIG. 13, (e), two parallel weak seal
_ portions 8a, 8b are formed at an intermediate portion of

the container body, with a space portion 9 provided

20 therebetween . at a heat seal:.ng temperature of about 110 to
‘about 130°C. To be suitable, the weak seal portion 8b is

10 nm and thé weak seal portion 8a is é.bout S5 mm in width.
Consequently, upper-' and lower container portions 1A,

1!3 are formed as partitioned by the weak seal portions 8a,

25 8b. The medicinal preparation 11 is ‘subsequently filled

This Sheet Has Been Replaced -
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I’y by-the weak _seal portidns
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into the lower container portion 1B through the opening 36,

and the two filling openings 35, 36 are thereafter sealed

¢ o

off as seen in FIG. 13, (f), followed by sterilization with qu *ﬁ

autoclave.

Next as seen in FIG. 13, (g), the sterilized body is
externaily dried, the portion of the opening 35 is cut in
an aseptic atmosphere_to open the opening 35 again, and
clean air is applied to the interior of the uppér'ccntainer
portion 1A:through the opening 35 for drying and cleaning.

Next as shown in FIG. 13, (h), the powder preparation
10 is filled into the upper container portior 1A through
the opening 35 under an aseptic condition, and the £illing
opening 35 is thereafter sealed off.

Next as shown in FIG. 13, (i), a cover S is provided

'to enclose the upper container portion 1A therewith using

two sheets of special film 6 shown in FIG. 5. Preferably
oné of the two film sheets is transparent, andhthe other
sheet is nontransparent.

To render the_filled'prepération 10 substantially free
from heat when the £ilm 6 is heat sealed to the edge of the
upper container poﬁtion 1A, it is preferable to provide a
spacing of about 5 mm between the sealed joint 6b of the
film 6 and the chamber la in'the upper container portion
1A. For this purpose, the joint 1A, (see FIG. 13, (h)) of

the periphery of the upper container portion 1A, especially
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:npable to noisture and gas. FIG 5"sh05/vs an éian}ral e off spgcri al "fi{imeé;
nmul ti-layer filmconprising an outet | ayer 6a and dif i nder |ayer - 6b
PE.{ The outer layer 6a is an alum num.covered film: ] um__"_
| ami’ngted film an al umi num deposited film having high fforsEWeEsTand: ; SEEN |

sigperneability or a two-layer filmconposed of polyyinyligeme€ ,orl dé'
and p¢l ypropyl ene (PP). The polyvinylidene chloride for 4+ﬁﬁ~+he._auter +-ayer
6a may be replaced by a silica-deposited filmof polyvinyl alcohol. Wth
nce to FIG |, the cover 5 conprise&$two

at opposite side portions thereof, needs to have a width

greater than 5 mm. Usually this width is about 7 to about "

10 mm in view of the sealing width of the film 6.

As shown in FIG. 4, the lower edge portion 6c of the :

S cover 5 is sealed at the position of the space portion 9 t

between the two weak 'seal portions 8a, 8b. The sealing c

temperature is about 150 to about 170°C when the film 6

used is transparent, or 130 to 150°C when the film used is

a nontransparent aluminum-covered £ilm. :
1d As seen in FIG. 13, (i), the cover 5 provided éround -: .

the uppexr container portio_xi 1A is initially partly open at L

one side thereof as indicated at 40. An inert gas or dry

gas is injected into the space 7 betweén the cover 5 and

the upper container portion 1A through the opening 40, and

15 the opening 40 is thereafter sealed off. FiG. 13, (3)

shows the container of the invention having the twb
chambers and two weak seal portions thus c'btainéd. With
the foregoing embodiment, the heat sealing temperature for
'fomin§ each joint is s'elect:i.vely set to an optimum
20 teinperature range in accordance with | the material of the
"film concerned and the contemplated seal strength.
Accordingly, the sealing temperature ranges given above are

in no way limitative. - |
Although the present invention has been described

25 = above with reference to several embodiments, the invention
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edts of special film6 which are so arrdnged as rtof surrdundf the upper
cgnfai ner portion 1A O the peri pheral pdrtioAs of “the sKéet's Tof fflm6
Welparts which are out of contact with the upper cofffarfer— i%Oﬁ A"
heal sealed to each other, while the parts in contact] W'PHHd t‘ﬁ’?r oM |

are| heat sealed to the outer surface of the portion 1A as Fnﬁi’é‘aféd at ]60
6C.{ As seen in FIG 1, the bonded | ower edge portions 6C, 6C are p03|t|oned
betpween the weak seal portions 8a, 8b. A_space portion 9 is provided
betfween the seal =27~

& is in no way limited to these embodiments but can of course
E 3 be practiced in various modes within the scope of the N
- | invention. ' e . -
. L] L]
# '
x
| < s
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@ Tute sheet - 11/9/96 portions 8a, -8b phich in&:substantiatly Unsealed.
4 shows t he—heat—seated—joint—on an 'entarged scdl e.”" "The | owei _edge.
ion 6¢c of the gawgr i "ween it he

_ isSii8akegeal ed to the space T ! ]
sefll portions 8a, i g§f‘ fes the |ikelihood t hatHIBIREE at-sealing
oferation will give l”ll HHI ﬂseal strength to the meak_@ﬁgiiiiﬁﬁiﬂﬂs

S%i 8b. In the case seal portion type, t ower edge portion
o& the cover 5 is heat sealed

. -28-
3 CLAIMS: |
g 1. A container having a plurality of chambers for ~ '~ *’
o accommodating a liquid, powder or solid and partition means !

dividing the containet into the chambers and permitting
5 commnnicatidn between the chambers when required, the
container being characterized in tﬁatw:the container
comprises a flexible plastics cpntaiﬁef body forming the
plurality of chambers, at 1eas£ one of the éﬁémbérs being
enclosed with a cover having a sealed periphery to form a
10 ciosed space therein around the chamber, the.other chamber
or chambers being coverless, the cover being made éf a TaJAA
/ N flexible film having moisture- and gas-barrier properties,
the partition means being formed by at least one weak seal
portion easily openable by pressing the chamber to give an
15 increased internal pressufé.
2. A container as defined in claim 1 wherein at least
two weak seal portions are provided at a épaciné, and the

cover has a heat-sealed edge between the adjacent weak seal

portions.
20 3. A container as defined in claim 1 wherein-an.inert
'gas or dry gas is enclosed in the closed.space within the
cover around the container body.
4. A container as defined in claim 1 wherein the
covered chaﬁber has accommodated therein a liquid, powder

25 = or solid susceptible to oxidation and/or hydgroscopic.
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t e container “body 1 over the weak seél partmon Accorcﬁ ngiy,,Lt is

_--:i ed to saalssh&ﬂ-lﬁiq&lg rtion under such a condition that the seal .
st rength of .th refllon is prevented fromi nc.é_cﬁs |_{g.ﬂ_oytm ;:
great est possi wmm u ¢l the seal portion can be §,s§§§p kat,e free
of trouble eve strength is increased. Su a,—cgndnlran ~ean be
determ ned by suitably selecting the material for the cover and determn ning
the heat sealing conditions as to tenpeggture, tine and pressure, whereas
t.his involves considerable imtations. In the case of the present

é?hbodl ment shownsinaF¢éftaindfdas defined in claim 1 wherein the weak

! seal portion or portions are formed by directly heat-

[ - sealing together opposed inner surfaces of a flexible

- ’ plastics film forining the container body.
I 5 6. A container as defined in claim 1 wherein the weak
! seal portion or portions are formed by heat-sealing
!

together opposed inner.surfaces of a flexible plastics film
forming the container body, with an insert film held

between the opposed inner surfaces. |
10 7. A container as defined in c.laim 1 wherein the
e container body is formed of a flexible plastics film
comprising an outer llayer of 1linear low-density
polyethylene, an intermediate layer of resin mixture of
linear iow-density polyethylene and ethylene/a-olefin
i5 eiastomér  and an inner layer of resin mixture of linear

low-density polyethylene and polypropylene.

8. A container as defined in claim 1 whereinh the cover
comprises a layer of silica-deposited resin film.
9. A container as defined in claim 1 wherein the cover -
20 comprises an outer layer of biaxially oriented polyethylene
‘terephthalate film, an intermediate layer of silica-
deposited .polyvinyl alcohol £film, and an j.nner layer of
low-density polyethylene.
. 10. A container as defined in claim 1 wherein the

25 cover has an outer surface provided by an aluminum-

_—
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| owner edge portion 6c¢c.of the cover 5 can ,be s‘e'al ed tb trhe cont i ner
- stremgt b of - the” weak” seal”

w t hout adversely affecting the seal

ns 8a, 8b. This leads to the advantage that the BE-the . v

5 and the sealing conditions are selectable with GHEaEEEET reedot’t han
Peibstitute.. -

case of the single seal portion. Further w th tihe

- 1 1/9/96 -12-

: -30-

§ laminated film. | | | _

ﬁ 11. A container as defined in claim 4 .wherein the
‘& substance susceptible to oxidation and/or hygroscopic is an “e '.
f antibiotic. .o
.

$
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E | use in the field of medicine. The body of the container is &.

W

?“,"‘ enbodi mnent wherein the | ower edge,po'rtj on @0‘ of flge cover 5 q-$ ST
dpal ed to the space portion 9 between the-two weak- seal portions” 8a;- 8b
tdie sealed joint of the |ower.edge portion 6¢c is positroned=at—a-greater

di stance fromthe chanbers la, | b of the container b:LdWiﬁsSFwH“Insbe “appar ent
fromFIG 4. This elininates the likelihood that the(heat BfPtAM&Egeal i ng
operation will thermally degrade the medicinal preparations accomodated in
t he chanbers la, |b. Medi ci nal preparg;ions whi ch are hygroscopic or

susceptible to oxidation include many THaf are susceptible to thernal

gegradatio%g@ﬂ&s the cover 5 | ower edge

¥ A container having a plurality of chambers chiefly for ~ "

’ mé.de of flexil;ie plastics and has partition means dividing e
£ ! S the container body into the chambers and permitting
communication between the chambers when required. At least ,
one of the chambers is enc].osed with a cover to form a
closed space therein around the chamber. The cover is made
of a flexible film having barrier properties against .-
10 moisture and gas. The container is inexpensive, has high .

quality and is efficient to use and easy to dispose of.
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ﬁ?onnunlcatlng wi th each other. For exanple, :a po
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¥¥i on can be heat sealed to the contalnmr body mﬁthour'the"lukellhoed of -

fffe?nally degradi ng such a preparation.. Bven-if onég of fhe T Wl "weak” seal

e
ethSWr—at‘t (]2 B8) LO
Adhich  is hygroscopic and/ or susceptible to OX|dat|o |'S apepoRddated: ©
AM t.hin the covered upper container portion 1A "while’ S v [V
preparatlon 11, for exanple, is accommopdated within the coverless [ower
contalner portion 1B. The tenperature at mhlch the seals are forned |s the

ions is.apened, the other portion prevents the t
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hest for the entire peri pheral portron «df «t t\e pra§t|CS “coht a»ner body a .
d the upper edge portion and side eddge pOI’tI'OﬂSf"Of the ¢€6Ver ‘5,1 eSs hi gh
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rn bond strength. -FIG 6 shows a preferred' exarrptefof proc:ess Tor’ pFOducmg
_he present container shown-in FIGS. 1 and- 2.7 “Fhe- ﬁrocess W Beé "déscr i bed-
#hel ow with ref.érence to FI G 6, (a) to (e). First as s ;-(a),
$two-sheets of plastics filmshown .in FIG 3 are pl aced [oViIS SHEET BABEL LS50
wthat the inner |ayers 3b, 3b .are brought into contact- | th eB&h.athor, anpl
sthree sides of the assenbly are heat-seal-ed at a terrper“a‘t—m'-e-ﬁbﬁu’c———:t—fﬂ 10~
*about- 2000C to make a plastics- cont ai ner body 1 Next, weak seal portlons -
8a 8b are

C : FIG. 4
3
(j
!
| FIG.5
| i
| N

-
r

/

6a  6b
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15$ned at an internediate portian of the romtarner body at é tenperaiure

bout 110 to about’. [err] and a di'schar ge port 2" i $"att achéd {¢."t he body

nsequently forned are an upper eontai ner portion 1A providing. an upper.

chanbef, and a | ower ‘contai ner porti.on 1B separated fifo oy g Rer tAonsLA |
prOV|d|ng a | ower chanber. Subsequently, a liquid preparatlggyﬂa;§§ fill d
Jﬁkﬁﬁﬁi:iiﬁﬁimﬁzz—$6

#into the |ower container portion 1B through the unseal
“* seen in FIG 6, (b), the unsealed parts of the two cont ai ner portions 1A~

- 1B are seal ed, followed by heatlng for sterilization with use of -
- hi gh- pressure st eam —
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B oubsti-tute sheet - 1 1/9/96 -14- hot watef pr the Td Ke. The’reaft,err”

ﬁ,'one
side of the upper- container portion 1A i$ then cut " i an aseptlc at m)sphere
i as-seen in FIG 6,

3 ' (c) to open this portion, which is—thereatter=dri ed_ ‘when
v so required. Next as shown in FIG- 6, (d), 'a cover 5 || SHS SHEHEHAS B
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avoi d heat-sealing of the |ower edge portions as supepl NPoSEeriC e weak
seal portions. Onhe side of the cover 5 cotrrespondi ng :g=t=h=e=@p:eqq:sn¢e-:gf
t he upper container portion 1Ais simlarly left open. Finally, a powder
preparation 10, such as ‘anti- biotics, i-s accommobdated in the upper

cont ai ner portion 1A '
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SEOVer- the upper container portion 1A usi ng’fhe specT'al i I’r’;h shdwn |n T—’1G 5 -
is heat-sealed on its three sides. The | ooetr -etige ‘portT6ns 6¢” ekt endi ng
@ al ong the weak seal portions 8a, 8b are heat-seal ed ap,_a__LenpeLaI,-ure -about
#7130 to 1350C at an internediate area betweern the two Pofis@pEeddaABE:=1:0 |



¥ an aseptic atnosphere, and the pOFtIOﬂ'lA and }he cover 5 are thereafieﬁ
iseal ed. at. t he open side.

: FIG 6 (e) shows the- contai ner thus “obt ai hed and

Mxhaving the.two chanbers.. It is desired to replace theakbr—in the space by
:?[err] bef ore- the opening is seated for the renoval of 0WM9%%£5T¢#€M£6$N366|
.-portions can be forned,

for exanple, by pressing a hegted sesh {®emn ng I e
agalnst t he contalner body by a cyllnder-deV|ce "The =
“structure
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Substitute sheet - 1 1/9/96 -15- hQV|ng Lmo r+dge$.spaced apart bjwé
. predeterni-ned di stance and heatable to a confrolled tenperature by an

el ectric heater. A I|qU|d preparation.canh be placed into the covered

contalner portlon 1A and ‘a |iquid or powder preparation
cont ai ner portion 1B, for exanple, by a process sinilar
exenplary process. The cont ai ner accommudati ng these .pr{
prepared by att.aching a discharge port 2 to the container baody,

t hen
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-~ 1A, 1B, cIOS|ng t.he filling openings,

Ay

pIaC|ng t he specified preparatlons into tﬁe respecfgue contalner portions

stefllrzfng'Tﬁe contents by 5
aut ocl ave,” then attaching. a cover 5-to'thé upper cont aigsetS 3 ige:
t heréafter -sealing the side opening of the cover. Wth- ﬂHﬁtSﬁté{ner-ﬁP

t he pnesent i nvention prepared by the processes shown i FIGﬁgﬁ“”iﬁk uppé
contai ner portion 1A is fornmed by a plasrlcs fil.m conpré=sEng S 2y
of PE and an inner |ayer of blend of "PE.and. PP, so.t hat the-container

portion 1A permits passage of nbisture and gas (e.g. oxygen) although-fn a
very snall anount. ' . - i
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Howéver t he upper cont ai ner ;% IR vi.d with the cover 5 of
spsci al fil m-having noi sture- an ggs',‘}@%m ergprog-grties with the result

that the cover 5 functions to overcone the above disadvantage of the upper

- ¢ont ai ner porti ont 1A Y Accor di ngly, a powder prepasabsmm,te shegbstli1t/9196 sheet
- 1 1/9/96 -16- which is hygroscopic and/or susceptible to oxidation can be
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TITLE OF:THE INVENTION

CONTAINERS HAVING PLURALITY OF CHAMBERS
TECHNICAL FIELD |

The present invention relates to containers having a
plufality of chambers chiefly fpr use in the field of
medicine, and more particularly to flexible containers of
plastics having a plurality of chambers for accommodating
liquid preparations, powder preparations or solid
preparations, and partition means dividing the container
into the chambers and permitting communication between the
chambers when required.
BACKGROUND ART

Flexible containers of plastics have heretofore been
used in the field of medicine which have a plurality of
chambers, and partition means dividing the_ container into
the chambers and permitting communication between the
chambers. Since such a container is 1likely to permit
penetration of moisture or gas even if in a very small
amount, there arises a need to place the container, along
with a desiccant, into an expensive outef bag having
barrier properties against moisture and gas when the
container is used for separately preserving an antibiotic
or like medicinal which is hygroscopic and becomes unstable
IWith time, and a liquid preparation such és physiological

saline, glucose or like solution or dilution.



preserved for a long period of tinme as accommbdated in the upper container
portion 1A although this portion is fornmed by plastics. The weak seal
portions 8a, 8b separating the upper and | ower container portions 1A 1B
are the lowest in seal strength of all the seal sSubstituse sheet; W8/P6 he
container portion is pressed to increase the internal pressure of the
contai ner portion, the increased pressure separaWES“TﬁE“*““KZSQéFTﬁbrtions
8a, 8b permtting the two container portions 1A,%1§E¥ngﬁﬁ§%hfééfe_MAth
each other, whereby the liquid preparagion and tlhe powqtﬁ BERpEAt i on
wi thin the respective container portions 1A 1B aﬁdﬁg"”“tff”“ﬁttjﬁ;
Nevertheless, the desiccant, which absorbs water from the -

liquid preparation, fails to fully dry up the hygroscopic
medicinal and further causes concentration of the liquid
preparation. Because of this drawbaék , it has not been
practice to preserve the hygroscopic and unstable
antibiotic or like medicinal and the liquid preparation as
separately accommodated in. the flexible container of
plastics.

For this reason, medicinals, such as antibiotics,
whiéh become unstable with time are preserved in moisture-
and gas-impermeable vials or like containers before use. i
When to be administered to the patient, the medicinal b
is mixed or diluted with, or dissolved in, physiological
saline, glucose solution or 1like dissolving 1liquid or
diluent which is preserved separately.

However, this method is cumbersome to practice and
involves the hazard of contamination with bactéria during
the handling procedure. Containers have therefore been
developed which cqﬁprise a glass vial having enclosed
therein an unstable antibiotic and a diss?lving
liquid-containing flexible container portion of plastics
joined to the vial in combination therewith, with a
piercing needle provided therebetween (see, for example,
Unexamined Japanese Patent Publication HEI 2-1277). These

containers have the advantage that the contents can be



m xed together under an aseptic condition into a solution as contenpl at ed.
Exanpl es of powder preparations for use in the above enbodi nent are

antibiotic, anti-cancer, steroid, antithronbotic, fibrinolytic, vitamn
and |i ke preparations whi ch are hygroscopl ¢ and mumé)bbeém- 0%/9¥86 on
‘and to thermal degradation. Exanpl es of useful l'iquid
preparations are physiological saline, glucose s {ﬁF?ﬂﬁT?ﬂ'ReMdlssoIV|ng
solutions or diluents. Wile the usual filmfor NeRENGIHED astes;
cont ai ner : 1

' 3 Date :.... 1ﬁnggg_g9§h;

mixed together with ease aseptically, whereas difficulties
are encountered in discarding the container because a very
complicated procedure is needed fpr separating the
container into the glass vial, flexible container port;.ion
and piercing implement for Hdisposal'. Thus, the container
has a problem as the disposal of medical wastes which has
attracted attention presently, i.e., the problem of failing
to fulfill the requirement of easy disposal.

Also known are containers having a plurality of
chambers for accommodating other medicinal which is readily
oxidizable, such as amino acid solution containing
trYPtOPhan,_ and a sugar or electrolytic solution (see,
for éxample, Examined Japanese Patent Publication SHO
63-20550). The container of this type must be préserved as
placed in én expensive moisture~ and gas-bg‘i_rrier outer bag
together with an oxygen absorber. In this case, the latter
preparation (sugar or electrolyte solution) on which the
absorber need nbt act is also accommodated in the outer bag
along with the medicinal. The outer bag therefore requires
a larger caéacity, an oxygen absorber having an increased
Capacity to absorb oxygen or an increased amount of
absorber, and a lafger amount of moisture- and gas—bérrier
material, hence the drawback of an increased cost.
DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a



body is a multi-layer filmof the construction showm in FIG 3, also usable
Istca single-layer or multi-layer film Substitute sheet - 1 1/9/96 -17-
prepared from at |east one conbination of resins sélected fromanong PE, PP
. and bl ends of these resins. FIG 7 shows as an ex8upktituteidheee~!1ayeyoéi | m
35 which conprises an outer |layer 31 of linear |owdensity
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flexible container of plastics having a plurality of
chambers and usable for accommodating and preserving liquid
preparations, powder preparations or solid preparations
which are hygroscopic or susceptible to oxidation.

Another object of the present invention is to provide
such a container which can be "'p:':epa.::ed with use of a
reduced amount of expensive moisture- and gas-barrier film
and which is therefore inexpensive.

Still another object ~of the present invention is to
provide a container of the type mentioned which need not
include a glass vial and which is therefore easy to dispose
of. |

Another object of the present invention is to provide
such a container wherein at least one of the chambers
contains a liquid, powder or solid medicinal preparation
which is pygroscopic or susceptible to oxidation, only this
chamber being separated from outside moisture and oxygen
and adapted to prevent the preparation f;'om oxidation or
absorbing moisture without enclosing any oxygen absorber
nor desiccaﬁt therein.

Other features of the presenf. invention will become
apparent from the following description.

The present invention provides a container having a
plurality of chambers for accommodating a 1iqﬁid, powder or

solid and partition means dividing the container into the



e

pol yethyl ene (hereinafter referred to briefly as "LLDPE"), an internediate
layer 33 of resin mxture of LLDPE and low crystalline (or anorphous)
ethylene/[err]-olefin elastoner, and an inner |layer 34 of resin mxture of
. LLDPE and PP. Further depending on the type of nedSubstilitesbkeat aiild®V96o be

encl osed,
t he i nner

| ow- nol ecul ar wei ght substances contained in the LLDPE present

| ayer- of the inner wall are likely to u Go—an- 1t er- act%

with the preparation with | apse of time, possibly |pRERUSCRYERTEEEET
product which woul d adversely affect the patient. ccordqqgsgp g@g LLDPE to
be used for the inner Iayer 34 is pretreated at a | Date @ B

chambers and permitting communication between the chambers
when required, the container being characterized in that
the container comprises a flexible plastics container body
forming the plurality of chambers, at least one of the
chambers being enclosed with a cover having a sealed
periphery to form a closed space therein around the
chamber, the other chamber or chambers being coverless, the
cover being made of a flexible film having ﬁoisture- and
gas-barrier properties, the partition means being formed by
at least one weak seal portion easily openable by pressing
the chamber to give an increased internal pressure.

With the container of the present invention, a usﬁal
substance, such as a liquid; powder or solid preparation
which is not susceptible to oxidation or hygroscopic, is
accommodated in the coverless chamber among the. chambers of
the container. 'This chamber is not enclosed with a
moisture- and gas-impermeable cover and is therefore low in
ﬁoisture-and.gas—barrier'properties, whereas the substance
contained therein can be preserﬁed for a long period of
time as in common plastics containefs since the substance
is a usual one.

On the other hand, a special substance, such as a
liquid, powder or solid preparation which is susceptible to
oxidation and/or hygroscopic, is accommodated in the

chamber enclosed with the cover. The container body

in



hi gh tenperature in a vacuum as by the devolatilization and stripping
process to thereby reduce the content of |ow nolecular-weight substances
with up to about 30 carbon atonms to not higher than a specified val ue,

: Whereby the interaction between the nedicinal pregabstitute sheétt el /9/96

I nner-1ayer can be prevented favorably. Further when a suitable anmunt of
hi gh-density pol yethylene (HDPE) is incorporated into. each-{-ayer-of~the
three-layer film35 as required for giving mprov%tnjihﬁaet, 1esi stanece to t he
film containers can be formed with high

14 QFD 199.5....
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forming the chamber is made of plastics, has moisture- and

. gas-permeability inherent to plastics although very slight
and is low in moisture- and gas-barrier properties.
However, the cover enclosing the chamber is madg of a
special film which is impermeable to moisture and gas, so
that the special substance can be preserved for a 1long
period of time free of degradation despite the low
moisture- and gas-barrier properties of the plastics
container body.

Accordingly, although made of flexible plastics, the
container of the present invention ié'ﬁsable.free of any
trouble for accommodating medicinalé, such as antibiotics,
which are hygroscopic and become-unstable with time, and
liquid preparations such as dissolving solutions or
diluents. -

The container of the present invention has the
gas—-impermeable cover of expensive special film, whereas
the cover is provided on the cbntainer only locally and can
therefore be formed with use of a small amount of the
expensive special film. This serves to minimize the rise
in the cost of paékaging. A further cost reduction can be
achieved since there is no need to enclose an oxygen
absorber or desiccant in the cover around the container
body.

The plurality of chambers of the container of the



Substitute sheet - 1 1/9/96 -18- stability to withstand sterilization at a
hirgh tenperature of at least [err] for exanple, with use of high-pressure
steam or hot water. As special filns for the cover, it is possible to use
single-layer or nmulti-layer sheets of polyvinyli dulsstitbteosheet - 11/9/96

pol yet hyl ene terephthalate (PET), al um num covered film ethvlene vi nyl
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invention are separated by at least one weak seal portion,
which can be opened by a pressure applied from outside to
cause the chambers to communicate with each other.
Medicinal components can therefore be mixed together
aseptically while belng held out of contact w1th outside
air. The plastics container body and the cover
constituting the container are both flexible and readily
deformable, so that the container can. be disposed of
without the necessity of separation more easily than
containers wherein glass or metal is used.

BRIEF DESCRIPTION OF THE DRAWINGS . S

FIG. 1 is an enlarged view in vertical section showing
the container according to an embodiment of the invention;

FIG. 2 is a front view of the same;

FIG. 3 is an enlarged sectional view of the portion A
in FIG. 1; |

FIG. 4 is an . enlarged sectional view of the portion B
in FIG. 1;

FIG. 5 is an enlarged sectional view of the portion C
in FIG. 1;

FIG. 6 is a diagram illustratiﬁé stepwise a preferred
example of process for producing the container of the
invention shown in FIG. 1;

FIG. 7 is a sectional view of a part of the plastics

container body of the container according to another



silica-deposited film Preferably, a silica-deposited filmis used to form
at |least a |layer of the sheet because of its transparency and high

i npernmeability to noisture and gas. FIG 8 shows a noi sture- and

gas-i nperneabl e barrier filmas an exanpl e of suSublstitute sheet,- 1/9/96
three-layer film 46 which conprises an outer |ayer 43 of biaxially oriented
PET film an internediate layer 44 of silica-depgsited=PVA=fiii-and]an

i nner |ayer 45 of |owdensity polyethyl ene (LDPE) BRALABEMATER these | ayers
are bonded to one another with a urethane adhesi n\t:r esi n{ {/QEP 1dog cover is
to be -e= Date : C

embodiment of the invention;

FIG. 8 is a sectional view of a part of the cover of
the container according to another embodiment of the
invention;

] FIG. 9 shows a vertical section of the container
according to a further embodiment of the invention;

FIG. 10 is an enlarged sectional view of another
example of the weak seal portion;

FIG. 11 is a perspective view of the container of the
invention as enclosed with an outer bag for storage or
trahsportation; |

FIG. 12 shows a vertical section of the container
according to a further embodiment of the invention;

FIG. 13 is a diagram illustrating stepwise another
preferred example of process for producing 1_:_he container of
the invention. .. _

BEST MODE OF CARRYING OUT THE INVENTION

Embodiments of the present invention will be described
below with reference to the accompanying drawings.

FIGS. 1 and 2 show an embodiment of the invention of
the type having two weak seal '‘portions.

"Referring to FIG. 1 showing the embodiment, indicated
at 1 is a flexible plastics container body which has . a
discharge port 2. |

The plastics container body 1 is prepared from two



heat sealed directly to the plastics container body, it is desirable to use
a nulti-layer filmat |east for the cover so that the material of the

i nnernost | ayer of the cover is the sane as the material of the outernost
«layer of the plastics container body, whereby a saSilsstitatoshieteatl 18846 can
be formed. For exanple, when the outernost |ayer of the container body is
LLDPE, it is Substitute sheet - 1 1/9/96 | REPLACERENT ¢

-9_

superposed sheets of flexible plastics film 3 by heat seal
the sheets together along the outer peripheral edges
thereof.

The film 3 is not a special one but is an inexpensive
plastics film which is generally used for making flexiblé
plastics containers in the field of medicine.

.FIG. 3 shows an exa_mple of film 3 comprising two
layers, i.e., an outer layer 3a of polyethylene
(hereinafter referred to simply as "PE"), and an inner
layer 3b of a blend of PE and polypropylene (hereinafter :
referred to simply as "PP").

As séén in PIG. 1, the plastics container body 1 has
two weak seal portions 8a, 8b extending transversely of the
container at an intermediate portion of its height and
formed by heat sealing. .

The weak seal porxtions 8a, 8b are so adaéted that the
opposed éheets of film can be separated from each other
when required by 'utilizing the internal pressure of the
container which is increased as by pressing the container.
The seal stfength of the weak seal portions must be smaller
than that of the peripheral edge porti'on Qf the container
body 1.

The ' interior of the plastics container body 1 is
divided into upper and lower two chambers la, 1lb by the

weak seal portions 8a, 8b. The upper container portion 1A



-19- desirable to use LLDPE for the innernost |[ayer of the cover. Although
a‘powder preparation is enclosed in the chanber of the covered contai ner
portion and a liquid in the chanber of the coverl ess container portion
according to the foregoing enbodi nent, the powderSybstitateashest and/9/96
liquid preparation can be replaced by each other depending on the
contenpl ated purpose. A liquid preparation is acgerredated— rrrntj%eat vered
contai ner portion with a powder preparation encl dsBFPLAGERENT Siss
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forming the upper chamber la is enclosed with a cover §5,
while the lower container portion 1B forming the lower
chamber 1lb is not provided with such a cover 5.

The cover 5 is made of a special film 6 which is
impermeable to moisture and gas. FIG. 5 shows an example
of special film 6, i.e., a multi-layer film comprising an
outer layer 6a and an inher layer 6b of PE.. The outer
layer 6a is an aluminum-covered f£ilm such as aluminum-
laminated film, an aluminum-déposited film having high
moisture- and gas-i.mpermeabili‘_ty or a two-layer film
composed of polyvinylidene chloride and polypropylene (PP).
The polyvinylidene chloride forming the outer layer 6a may
be replaced by a silica-deposited film of polyvinyl
alcohol.

With reference to FIG. 1, the cover 5 comprises two
sheets of special film 6 which are so arranged as to
surround i:he upper container portion 1A. Of the peripheral
portions of the sheets of film 6, the parts which are out
of contact with the upper container portion 1A are. heat
sealed to each other, while the parts in contact with the .
portion 1A are heat sealed to the outer surface of the
portion 1A as indicated at 6c¢c, 6c. As seen in FIG. 1, the
-bonded lower edge portions 6c, 6c are positioned between
the weak seal portions 8a, 8b.

A space portion 9 is provided between the seal



ot her container portion, for exanple, in the case where the Iiquid
preparation is an amino acid preparation or the |ike containing cysteine or
tryptophan added thereto and susceptible to oxidation, and the powder

- preparation is a sugar, an electrolyte or a mxt uBabstierte sheeh- 11i 1076
preparation is enclosed in the covered container portion with otherm |qU|d
preparation in the other container portion, for exdfpt
the former liquid preparation is susceptible to OX|mét1oﬁ
acid preparation containing cysteine or tryptophan.fr
preparation, and the latter liquid :

-11-
portions 8a, 8b which ié substantially unsealed. FIG. 4
shows the heat sealed joint on an enlarged scale. The
lower edge portion 6c of the cover 5 is heat sealed to the:
space portion 9 between the seal portions 8a, 8b. This
obviates the likelihood that the heat sealing operation
will give an increased seal strength to the weak seal
portions 8a, 8b. In the case of the single seal portion
type, the lower edge portion of the cover 5 is heat sealed
to the container body 1 over the weak seal portion.
Accordingly, it is desired to seal the edge portion under
such a condition that the seal strength of the weak seal
portion is prevented from increasing to the greatest
possible extent, or the seal portion can be easily
separated free of trouble even if the seal strength is
increased. Such a condition can be determiped by suitably
selecﬁing the material for the cover and determining the
heat sealing conditions as to temperature, time - and
pressure, whereas this involves considerable limitations.
In the case -of the present embodiment shown in FIGS. 1 and
4, the lower edge portion 6c of the cover 5 can be sealed
to- the container body 1 without adversely affecting the
seal strength of the weak seal portibns 8a, 8b. This leads
to the advantage that the material for the cover 5 and the
sealing conditions are selectable with greater freedom than

in the case of the single seal portion. Further with the



preparation is a sugar or electrolytic preparation. Another exanple is such
that the fornmer liquid preparation is a readily oxidizable fat emul sion or
the like, and the |latter preparation is a sugar or electrolytic

Substitute sheet - 1 1/9/96 -20- preparation. FurSobstituteisheeossi 179¢960
encl ose a solid preparation :

-12-

present embodiment wherein the lower edge portion 6c of the
cover 5 is sealed to the space portion 9 between the two
weak seal portions 8a, 8b, the sealed joint of thé lower
edge portion 6¢c is positioned at a greater distance from
the chambers 1la, 1b .of- the container body as will be
apparent from FIG. 4. This eliminates the likelihood that
the heat of the sealing operation will thermally degrade
the medicinal preparations accommbdated in the chambers la,

" 1b. Medicinal preparations which are hygroscopic or
susceptible to oxidation include many that are susceptible
to thermal degradation, whereas the cover 5 lower edge
portion can be heat sealed.to the container body without
the likelihood of thefmally degrading such a preparation.
Even if one of the two weak seal portions is opened, the
other portion prevents the two chambers from communicating
with each other.

For 'example, a . powder preparation 10 which is
hygroscopic and/or susceptible to oxidation is accommodated
within the covered upper container portion 1A, while a
usual liquid preparation 11, for example, is accommodated
within the'qoverless lower container portion 1B.

The temperature at which the seais are foimed is the
highest for the entire peripheral portion of the plastics
container body 1 and the upper edge portion and side edge

portions of the cover 5, less high for the lower edge



in one of the container portions and a liquid preparation in the other
cont ai ner portion. O her exanpl es of such powder, liquid and solid
preparations are various nutrient preparations and curing agents

whi ch are given intravenously or enterally (tSulestituteosiadetf-ctliIGp.
Furt her cover may be nade locally or entirely of an aI urri num covered film

to shield the interior fromlight. The al um num co m“n,@eq_r ni the
cover may be nade peelable locally or entirely whe ﬁ?é“br"epa*r at'/ ifls to
be used, if so desired. Wiile the foregoing enbodi nt |s1 ot BERer
havi ng -13- .D ..............................

portions of the cover 5 sealed to the container body 1, and
lowest for the weak seal portions 8a, 8b. Consequently, the
weak seal portions 8a, 8b are the lowest of all the seals
in bond strength.

FIG. 6 shows a preferred example of process for
producing the present container shown in FIGS. 1 and 2.
The process will be described below with reference to FIG.
6, (a) to (e).

First as shown in FIG. 6, (a), two sheets of plastics
film shown in FIG. 3 are placed over each other so that the
‘inner layers 3b, 3b are brought into contact with each
other, and three sides of the assembly are heat--sealed at
a temperature about 170 to about 200°C to make a plastics
container body 1. Next, weak seal portions 8a, 8b are
formed at an intermediate portion of ﬁhe cqptaiﬁer body at
a temperature about 110 to about 130°C, and a discharge
port 2 is 'attached to the body. Consequently formed are an
upper' container portion 1A providing an upper chamber, ahd
a lower container portion 1B separated from the portion 1A
and providirig a lower cha.mi:er.

Subsequently, a liquid preparation 11 is filled into
the lower container portion 1B through the unsealed part
thereof. As seen in FiG. 6, (b), the unsealed parts of the
two container portions 1A, 1B are sealed, fo_llowed by

heating for sterilization with use of high-pressure steamn,



two chanbers for accommodating a |liquid preparation and one kind of powder
preparation individually, such a container can be provided with nore than
two chanbers, for exanple, as shown in FIG 9. Disposed inside the cover 5
is a container portion 1A having chanbers [err] Supstitytefsireeticcol®d8ét i ng
two kinds of powder preparations (or a powder preoaration and a solid
preparation). A liquid preparation is acconnndate: ve;less?‘
container portion 1B. It is possible to provide a pIuréﬁlTy of " chanbers for
| i qui d preparations besides powder or solid prepa'qs pns14vggm ﬁ@&l
portions are provided betmeen t hese chanbers. I,
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hot water or tﬁe like.

Thereafter, one side of the upper container portion 1A
is then cut in an aseptic atmosphere as seen in FIG. 6, (c)
to open this portion, which is thereafter dried when so
required.

Next as shown in FIG. 6, (d), a cover 5 is provided
over the upper container portion 1A using the special f£film
shown in FIG. 5 and is heat-sealed on its three sides. The.
lower edge portions 6c¢ ektending along the weak seal
portions 8a, 8b are heat-sealed at a temperature abéut 130
to 135°C at an.intefmediate aréa between the two portions
8a, 8b to avoid heat-sealing of the lower edge portions as
superimposed on-the weak seal portions. One side of the
cover 5 corresponding to the open side of the upper
container portion 1A is similarly left open.

Finally, a powder preparation 10, such as anti-
biotics,.is accommodated in the upper container portion 1A
in an aseptic atmosphere, and the portion 1A and the cover
5 are thereafter seéled at the open side. FIG. 6 (e) shows
the container thus obtained and having the two chambers.

It is desired to replace the air in the space by N2
before the opening is sealed for the removal of oxygen.
The weak seal portions can be- fo_r:med . for example, by
pressing a heated seal forming die against the container

~ body by a cylinder device. The die can be of a structure



In the case where a liquid, powder or solid Substitute sheet - 1 1/9/96
-21- preparation susceptible to oxidation is enclosed in the covered
chanbers la, it is desired to enclosed an inert gas, such as nitrogen gas,
-carbon di oxi de gas or argon gas, .in the space insi Gubstieutecstaset5 B1/9408 t he
contai ner body 1. Wien a |liquid, powder or solid preparation which is
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having two ridges spaced apart by a predetermined distance
and heatable to a controlled temperature by an electric
heater; '

A liquid preparation can be placed into the covered
container portion 1A and a liquid or powder preparation
into the coverless container portion 18,.for exémple, by a
process similar to the foregoing e#emplary process. The
container accommodating these preparations can be prepared
by attaching a discharge port 2 to the container body} then
placing the specified preparations into the respective
container portions 1A, 1B, closing the filling openings,
sterilizing the contents by autoclawve, then attaching a
cover 5 to the upper container  portion 1A, and thereafter
sealing the side opening of the cover.

With the containers of the present invgntion prepared
by the processes shown in FIG. 6,.the upper container
portion 1A-is formed hy'a'plastics film comprising an outer
layer of PE and an inner layér of blend of PE and PP, so
that the container portion 1A permits passage of moisture
and gas (e.g. oxygen) although in a wvery small amount.
However, the upper container portion 1A is provided with
the cover 5 of special film having moisture- and
gas—bafrier prbpértiés, with the result that the cover 5
functions to overcome the above disadvantage of the upper

container portion 1A. Accordingly, a powder preparation



hygroscopic is enclosed in the chanbers la, it is desired to enclose dry
air, dry nitrogen gas or like dry gas in the space. Wien the inert gas is
encl osed, the air in the spdce is replaced by the inert gas. This ensures a
-greater effect to prevent oxidation. Wien the dry Gabstituterstieesed,1/0h@6air
in the space is replaced by the dry gas, which therefore assures an
enhanced noi stureproof effect. The nedi ci nal preparatuquahggu“dgpgj?iQ t he
contai ner can be given high stability despite the I|afS8-dF=HiFie 56yt ha
noi sture- and gas-inpermeable filmcovering the chahber orf 4IRHf quim@ich
must be noisture-proof and free of -16— IO

which is hygroscopic and/or susceptible to oxidation can be
preserved for a long period of time as accommodated in the
upper container portion 1A although this portion is formed
by plastics. The weak seal portions 8a, 8b separating the
upper and lower container portions 1A, 1B are the lowest in
seal strength of all the seals. Therefore, when the
container portion is pressed to increase the internal
pressure of the container portion, the increased pressure
separates the weak seal portions 8a, 8b permitting the two
container portions 1A, 1B to communicate with each other,
whereby the liquid prepération and the powder preparation
within the respective container portio__ns 1A, 1B can be
mixed together under an aseptic condition into a solution
as contemplated.

| Examples of powder preparations for use in the above
embodiment are antibiotic, anti-cancer, steroid,
antithrombotic, fibrinolytic, vitamin and like preparations
which are hxgroscopic and susceptible to oxidation and to
thermal degradation. Examples of useful liquid
preparationé
are physiological saline, glucose solution and like
dissolving solutions or diluents.

while the usual film for making the plastics container

body is a multi-layer film of the construction shown in"

FIG. 3, also usable is a single-layer or multi-layer film



oxidation, and further by enclosing the inert gas or dry gas in the space

I nsi de the cover around the container body, w thout placing an oxygen '

absorber and/or desiccant into the space unlike the conventional practice.

Two weak seal portions need not always be formed, Shbstitureehcean 11/9/36al

portions or a single seal portion can be provided. Further the weak seal

portion need not always be |inear but can be V-sh péﬁ—so—a§~ro~pr‘fﬁ t '
F ﬁ?gésﬁre

approxi mately toward the center of the covered chynBef-~WHeaHS
' Date - 1 4 SEP 1096
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prepared from at least one combination of resins selected
from among PE,.PP and blends of these resins.

FIG. 7 shows as an example a three-layer film 35 which
comprises an outer layer 31 of linear lowadeﬁsity
polyethylene (hereinafter referred to briefly as "LLDPE"),
an intermediate layer 33 of resin mixture of LLDPE and low-
crystalline (or amorphous) ethylene/a-olefin elastomer, and
an inner layer 34 of reéin mixture of LLDPE and PP.

Furthei'depending on the type of medicinal preparation
to be enclosed, low-molecular weight substances contained
in the LLDPE present in the inper layer of the inner wall
are- likely to undergo an inter-action with the preparation
with lapse of time, possibly producing a reaétion product
which would adversely affect the patient. Accordingly, the
LLDPE to be used for the inner léyer 34 is_pretreated at a
high tempgrature in a vacuum as by the.devolatilization and
stripping process to theréhy reduce the content of low-
molecular-weight substances with up to about 30 carbon
atoms to not highe? than a specified value, whereby the
interaction between the medicinal preparation and the
inner-layer can be prevented favorably.

Further when a suitable amounﬁ of high-density
polyethylene (HDPE) is incorporated into each layer of the
three-léyer film 35 as iequired for giving improved heat

resistance to the film, containers can be formed with high



Substitute sheet - 1 1/9/96 -22- is applied to one chanber with hand in
this case, the force acting to open the weak seal portion will concentrate
on the V-shaped portion, with the result that the nedicinal conponents can
be mi xed together by opening the weak seal porti Gubgtitutesshesgtat 1 142/96smal |
pressure. In this case, however, there is a |likelihood that separation wll
i nadvertently occur in the seal portion during stdfage or fransport=af the
container, so that it is desirable to SPLACEMENT SHEET |
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stability to withstand sterilization at a high temperature
of at least 121°C, for example, with use of high-pressure
steam or hot water. | |

As special £ilms for the cover, it is possible to use
single-~-layer or multi-layer sheets of polyvinylidene
chloride, polyethylene terephthalate (PET), aluminum-
covered film, ethylene-vinyl alcohol copolymer (EVOH) or
silica-deposited film. Preferably, a silica-deposited filﬁ
is used to form at least a layer of the sheet because of
its transparency and high impermeability to mqistu;e'ang
gas.

FIG. 8 shows a moisture- and gas-impermeable barrier
£film as an example of such film, i;e., a three-layer £film
46 which comprises an outer layer 43 of biaxially oriented
PET film, an intermediate layer 44 of silica-~deposited PVA
film and an inner' layer 45 of low-density polyéthylene
(LDPE) and in which these layers are bonded to one another
with a urethane adhesive resin. When the cover is to be
heat sealed directly to the plastics container body, it is
desirable to use a multi-layer film at leasi for the cover
so.that the material of the innermost layer of the cover is
the same as the material of the outexrmost iayer of the
plastics container body, whereby a satisfactory heat seal
can be formed. For example, when |

the outermost layer of the container body is LLDPE,'it is



careful ly
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the inner
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determ ne the heat-sealing condition. Wth the foregoing

the weak seal portion is fornmed by directly bondi ng together

| ayers of two sheets forming the container body. Alternatively,
t he weak seal portion may be forned by heat seal Shbstituie Sheets 1109¢dber

ti-layer insert filmheld therebetween. FIG 10 shows a

on wherein two-layer insert filmis used=Fngrcated af (gl a
forming filmwhich is a single-layer or W#rwha-y"ef‘”fvéfn'r it 18
is a sheet having a high heat seal strength on theli nnermps SEBY@QQUOH the

“film3 at

one side; and at 19 i's a sheeg-having a E[dwl ................................ N

desirable to use LLDPE for the innermost layer of the
cover.

Although a powder preparation is enclosed in the
chamber of the covered container portion and a liquid in

the chamber of the coverless container portion according to

the foregoing embodiment, the powder preparation and the

liquid preparation can be replaced by each other depending

~on the contemplated purpose.

A liquid preparation is accommodated in the covered

container portion with a powder preparation enclosed in the

other container portion, for example, in the case where the
liquid preparati_.on is an amino acid preparation or the like
containing cysteine or tryptophan added thereto and
susceptible to oxidation, and the powder preparation is a
sugar, an electrolyte or a mixture thereof.

A liquid preparation is enclosed in the covered
container' portion with other 1liquid preparation in the

other container 'porti.on, for example, in the case where the

former liquid preparation is susceptible to oxidation, such .

as an amino acid preparation containing cysteine or
tryptophan, or a vitamin preparation, and the latter liquid
preparation is a sugar or electrolytic -pr;eparation.
Another example is such- that the former 1liquid
preparation is a readily oxidizable fat emulsion or the

like, and the latter preparation is a sugar or electrolytic



heat seal strength on the innernost |ayer of the film3 on the other side.
The filmportion 3 and the sheet 19 forma weak seal portions 2la, 21b. For
exanpl e, when the film3 is a single-layer filmof PE or PP, the sheet 18
is made of the sane material as the film3, i.e., SRbstituteheahd 118/3Beet

19 is made of a blend of PE and PP. Two insert filns Substitute sheet -
1 1/9/96 -23- i l
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preparation.

Further it is possible to enclose a solid preparation
in one of the container portions and a liquid preparation
in the other container portion. Other examples of such
powder, liquid and solid preﬁarations are various nutrient
preparations and curing agents which are given
intravenously or'enterally (tube or oral feeding).

Further cover m&y be made locally or entirely of an
aluminum-covered film to shield the interior from light.
_The'aluminum-covered film used for the cover may be made
peelable locally or entirely when the preparation is to be
used, if so desired.

While the foregoing embodiment is a container having
two chambers for accommodating a liquid preparation and one
kind of powder preparation individually,,;uch a container
can be provided with more than two chambers, for example,
as shown "'in FIG. 9. biéposed inside the cover 5 is a
container portion 1A’ having chambers 1la,;, la, for
accommodatin§ two kinds of powder preparations (6r a powder
pPreparation and a solid preparation). A liquid preparation
.is accoﬁmodated in the coverless-confainer portion 1B. It
;s possible to provide a plurality of chambers for liquid
preparations besides powder or- solid preparations. Weak
seal portions are provided between these chambers.

In the case where a 1liquid, powder or solid



can be used which are each provided for the two weak seal portions
réspectively. The cover 5 may be heat-sealed in register with the weak seal
portion provided that the weak seal portion is held weak, alternatively,
the cover can be' attached to the container body Ssbstituts shdaesiveggast he
| i ke. The container of the invention is preferably stored or transported as
folded in two at the weak seal portions 8a, 8b am‘d;ja,;g";e;njgt;qg_eg;mf-ﬁ an
outer bag 50. Wen folded in two in this case, tHe séal-"Fortionis |
prevented from opening due to a pressure under t ilq}_‘.\g\ée_id SHP s}gggerll osed
i H
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preparation susceptible to oxidation is enclosed in the
covered chambers la, it is desired to enélosed an inert
gas, such as nitrogen gas, carbon dioxide gas or argon gas,
in the space inside the cover 5 around the container body
1. Wwhen a liquid, powder or solid preparation ﬁhich is
hygroscopic is énclose_d in the chambers la, it is desired
to enclose dry air, dry nitrogen gas or like dry gas in the
space. "When the inert gas is enclosed, the air in the
space is replaced by the inert gas. This ensures a greater
effect to prevent oxidation. When the dry gas is encloséd,
the air in the space is__ replaced by the dry gas, which
therefore assures an enhanced moistureproof effect.

The medicinal preparations contained in the container
can be given high stability despite the lapse of .t:i.me by
the moisture- and gas-impermeable film covering the chamber
or chambers which must be moisture-proof and free of
oxidation, and further by lenclosing the i_nert gas or dry
gas in the space inside the cover around the container
body, without placing an oxygen absorber and/or desiccant
into the space unlike the conventional pracfice.

Two weak seal portions need not always be formed, but
more than two seal portions or a single seal portion can be
provided. Further the weak seal portion need not always be
linear but can be V-shaped S0 as to project approximately

toward the center of the covered chamber. When a pressure
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containers or due to inpact on falling. As shown in FIG 12, the
di scharging port 2' may be forned at one end the chanber |a" which contains
a powder preparation 10 such as antibiotic. In this case, the chanber |Db'
«containing a liquid such as a dissolving sol uti on Sabstintedhebt -41/9/96

di scharging port is formed at a chanber containing a |iquid such as

di ssolving solution, there is a risk of inadvertent'y”éﬁﬁFﬁFgFEFFﬁgzent
the liquid without nmixing with the powder preJdﬁ§F+bﬁﬁe§peE%aﬁTylln
an energency. Such risk can be elimnated by forninj the dggcggpgﬁﬂg ﬂort

at the Chanber cont ai ni ng the . —22- i AN u:-

is applied to one chamber with hand in this case, the force
acting to open the weak seal portion will concentrate on
the V-shaped portion, with the result that the medicinal
components can be mixed together by opéning the weak seal
portion with.a relatively small pressure. In this case,

i however, there 1is a 1likelihood that separation will
inadvertently occur in the seal portion during storage or
transport of the containef, so that it is desirable to
carefully determine the heat-sealing condition.

With the foregoing embodiment, the weak seal_portion
is formed by directly bonding together the inner layers of
two sheets forming the container body. Alternatively, the
weak seal portion may be formed by heat seal the two sheets
together with a multi-layer insert film held therebetween.
FIG. 10 shows a modification wherein two-layer insert film
is used. 'Indicated_at 3 is a container forming film which
is a single-layer or multi-layer film, at 18 is a sheet
having a high heat seal strength on the innermost layer of
the film 3 at one side, and at 19 is a sheet having a low
heat seal strength on the innermost layer of the film 3 on

' ‘the other side. The film portion 3 and the sheet 19 form
a weak seal portions 2ia, 21b. For example, when the film
3 is a single-layer film of PE or'PP, the sheet 18 is made
of the same material as the film 3, i.e., PE or PP, and the

sheet 19 is made of a blend of PE and PP. Two insert films



powder preparation such as antibiotic. Another preferred process for
produci ng the container of the invention is described bel ow with reference
to FIG Substitute sheet - 1 1/9/96 -24- 13, (a) to (j). As shown in
FIG 13, (a), a discharge port hole 2a is forned Sobstitutesheger 1nl/9pd6 s
film3 like the one shown in
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can be used which are each provided for the two weak seal
portions respectively. The cover 5 may be heat-sealed in
register with the weak seal portion provided that the weak
seal portion is held weak, alternatively, the cover can be
attached to the container body using an adhesive or the

..like.

The container of the invention is preferably stored or
transported as folded.in two at the weak seal portions 8a,
8b and as enclosed with-an outer bag 50. When folded in
two in this case, the seal portion is prevented from
opening due to a pressure under the weight of superimposed
containers or due to impact on falling.

. As shown in FIG. 12, the discharging port 2‘ may be
formed at one end the chamber la‘’ which contains a powder
preparation 10 such as antibiotic. In: this case, the
chamber 1b‘’ containing a liéuid such as a dissolving
solution is closed. If a discharging port is formed at a
chamber-containing a liquid such as dissolving solution,
there is a risk of inadvertently administering only the
liquid without mixing with the powder preparation
‘especially in an emergency. Such risk can be eliminated by
forming the discharging port at the chamber containing the
powder preparation such as antibiotic.

Another preferred process for producing the container

| of the invention is described below with reference to FIG.



FIG 3. Next as seenin FIG 13, (b), a discharge port 2 is attached by
heat seal to the outer layer, i.e., the PE layer, of the film3 in register
with the hole 2a. The film3 is then folded in two along a I'ine through the
di scharge port 2 as shown in FIG 13, (c). SubsequeBtbstitase sheet i 1 1F9/Q6 13,
(d), the two flaps of film3 are heat seal ed together at their peripheral
portions at a tenperature of about 170 to about [ errj~except—at=titli-ng
openi ngs 35, 36 for a nedicinal preparation and powdgrREiéSarMaNTORHERT

obtain a plastic §LDate 1J‘SEP19.96
-24- * ~ :

13, (a) to (3)-

As shown in FIG. 13, (a), a discharge port hole 2a is
formed in a two-layer plastics film 3 likg the one shown in
FIG. 3.

Next as seen in FIG. 13, (b), a discharge port 2 is
attached by heat seal to the outer layer, i.e., the PE
layer, of the film 3 in register with the hole 2a..The film
3 is then folded in two along a line through the discharge
port 2 as shown in FIG. 13, (c).

Subsequently as seen in FIG. 13, (d), the two flaps of
film 3 are heat sealed together at their peripheral
portions at a temperature of about 170 to about 200°C
except at filling openings 35, 36 for a medicinal
preparation and powder preparation to obtain a plastic
container body 1. The filling opening 35 may be sealed and
the filling opening 36 only may be left unsealed.

Next as shown in FiG. 13, (e), two parallel weak seal
portions 8a,. 8b are formed at an intermediate portion of
the container body, with a space portion 9 provided
tl_terebetween, at a heat seaiing temperature of about 110 to
‘about 130°C. To be suitable, the weak seal portion 8b is
10 mm and the weak seal portion 8a ié about S mm in width.

Consequently, upper and lower container portions 1A,
1B are formed as partitioned by the weak seal portions 8a,

8b. The medicinal preparation 11 is ‘subsequently filled



contai ner body 1. The filling opening 35 may be sealed and the filling
opening 36 only may be |left unseal ed. Next as shown in FIG 13, (e), two
paral | el weak seal portions 8a, 8b are fornmed at an internediate portion of
t he contai ner body, with a space portion 9 provi dgdbstiutesticeeen,1/9796 heat
sealing tenperature of about 110 to about [err]. To be suitable t he meak
seal portion 8b is 10 mmand the weak seal portionf8a I's anout 5 _Tmrin-
wi dt h. Consequently, upper and | ower container po t fohs™ fﬁq"rb“arefforned

as partitioned by the weak seal portlogé 8a, 8b. TBe neﬁ%csﬁalﬁﬁﬁeppration
11 is subsequently filled Teu

...............................

into the lower container portion 1B through the opening 36,
and the two filling openingé 35, 36 are thereafter sealed
off as seen in FIG. 13, (f), followed by sterilization with
autoclave. | '

Next as seen in FIG. 13, (g), the sterilized body is
e#ternaily dried, the portion of the opening 35 is cut in
an aseptic atmosphere to open the opening 35 again, and
clean air is applied to the interior of the uppér container
portion 1A through the opening 35 for drying and cleaning.

Next as shown in FIG. 13, (h), the powder preparation
10 is filled into the upper container portion 1A through
the opening 35 under an aseétic condition, and the filling
opening 35 is thereafter sealed off. _

Next as shown in FIG. 13, (i), a cover 5 is provided
e to enclose the upper container portion 1A therewith using
two sheets of spec1a1 film 6 shown in FIG. 5. Preferably
one of the two film sheets is transparent, and the other
sheet is nontransparent.

To render the filled preparation 10 substantially free
from heat when the film 6 is heat sealed to the edge of the
upper container portion 1A, it is preferable to provide a
spacing of about 5 mm between the sealed joint 6b of the
film 6 and the chamber la in the upper container portion
1A. For this purpose, the joint 1A, (see FIG. 13, .(h)) of

the periphery of the upper container portion 1A, especially
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through the opening 36, and the two f I ng openings 35, 36 are thereafter
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he | ower container portion 1B
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~sealed off as seen in FIG 13, (f), followed by sterilization with

autocl ave. Next as seen in FIG 13, (g), the stefSubstitutelsiweti-s1 B@/86nal |y

dried, the portion of the opening 35 is cut in
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at opposite side portions thereof, needs to have a width “
greater than S mm. Usually this width is about 7 to about.
10 mm in view of the sealing width of the film 6.

As shown in FIG. 4, the lower edge portion 6c of the
cover 5 is sealed at the position of the space portion 9
between the two weak seal portions 8a, 8b. The sealing
temperature is about 150 to about 170°C when the film 6
used is transparent, or 130 to 150°C when the film used is
a nontransparent aluminum-covered film. -

As seen in FIG. 13, (i); the cover 5 provided around
the upper container portion 1A is initially partly open at
one side thereof as indicated at 40. An inert gas or dry
gas is injected into the space 7 between the cover 5 and
the upper container portion 1A through the opening 40, and
the opening 40 is thereafter sealed offf FIG. 13, (3)
shows the container of the invention having the two
chambers and two weak seal portions thus dbtainéd. With
the foregoing embodiment, the heat sealing temperature for
formin§ each joiht is selectively' set to an optimum
temperature range in accordande with the material of the
"film concerned and the contemplated seal strength.
Accordingly, the sealing temperature ranges given above are
in no way limitative.

Although the present invention has been described

i above with reference to several embodiments, the invention



an aseptic atnosphere to open the opening 35 again, and clean air is
applied to the interior of the upper container portion 1A through the
opening 35 for drying and cleaning. Next as shown in FIG 13, (h?, t he
powder preparation 10 is filled into the upper cofubstititesheetont WR/9®r ough
t he opening 35 under an aseptic condition, and the filling opening 35 is
thereafter sealed off. Next as shown in FIG 13, i ovi ded
to encl ose the upper container portion 1A therew {hgttsiArgetwwr sheet s|i of
special film6 shown in FIG 5. Preferably one of jithe t i
transparent, and the other i

-27-
is in no way limited to these embodiments but can of course

be practiced in various modes within the scope of the

invention.



sheet is nontransparent. To render the filled preparation 10 substantially
free fromheat when the film®6 is heat sealed to the edge of the upper
container portion 1A, it is preferable to provide a spacing of about 5 nm
‘bet ween the sealed joint 6b of the film6 and theSohatihde sheetn tH8/¥Bper
contai ner portion 1A. For this purpose, the joint [err] (see FIG 13, (h))

of the periphery of the upper container portion 1 —€specrarty——
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CLAIMS: _

1. A container having a plurality of chambers for
accommodating a liquid, powder or solid and partition means
dividing the container into the chambers and permitting
dommnnication between the chambers when required, the
container being characterized in tﬁatw:ﬁhe container
comprises a flexible plastics contalner body formlng the
plurality of chambers, at 1east one of the chambers be;ng
enclosed with a cover having a sealed periphery to form a

. ciosed space therein around the.qhamber, the othei chamber
"oxr chambers being coverless, the.cover being made of a
flexible film having moisture- and gas-barrier properties,
the partition means being formed by at least one.weak seal
portion easily openable by pressing the chamber to give an
increased internal pressuré.

2. A container as defined in claim 1 wherein at least
two weak'seal portions are provided at a spaciné, and the
cover has a heat-sealed edge between the adjacent weak seal
portions. |

3. A container as defined in claim 1 wherein an inert
‘gas or dry gas is enclosed in the closed_space within the
cover around the container body.

4. A container as defined in claim 1 wherein the
covered chamber has accommodated therein a liquid, powder

or solid susceptible to oxidation and/or hydgroscopic.

T



Substitute sheet - 11/9/96 -26- at opposite side portions thereof, needs to
ffave a width greater than 5 nm Usually this width is about 7 to about 10
mmin view of the sealing width of the film6. As showmn in FIG 4, the

"l ower edge portion 6¢c of the cover 5 is seal ed atSubstitptessheatn ©1/9/96 space
portion 9 between the two weak seal portions 8a, 8b. The sealing
tenperature is about 150 to about [err] when the [FFEmo-gse8~F5——7]
transparent, or 130 to [err] when the fil mused i|p "EPROREFENT SarEET ;;

al um num covered film Dae;"14“SER“KE5; i

-29-

5. A container as defined in claim 1 wherein the weak
seal portion or portions are formed by directly heaf-
sealing together opposed inner surfaces of a flexible
plastics film forming the container body.

6. A container as defined in claiiu 1 wherein the weak
seal portion or portions are formed by heat-sealing
together opposed inner surfaces of a flexible plastics film
forming the container body, with an insert film held
between the opposed inner surfaces.

7. A container as defined in claim 1 wherein the
container body is formed of a flexible plastics film
comprising an outer layer of linear low-density
polyethylene, an intermediate layer of resin mixture of
linear low-density polyethylene and ethylene/ o~olefin
elastomer, and an inner layer of resin mixture of linear
low-densif:j polyeth_ylene and polypropylene.

8. A container as defined in cla'im 1 wherein' the cover
comprises a layer of silica-deposited resin film.

9. A container as defined in claim 1 wherein the cover
- comprises,_ aﬂ outer layer of biaxially oriented polyethylene
‘terephthalate film, an intermediate layer of si.‘lica—
deposited polyvinyl alcohol film, and an _i.nnér layer of
low-density polyethylene.

10. A container as defined in claim 1 wherein the

cover has an outer surface provided by an aluminum-

-_

e



As seen in FIG 13, (i), the cover 5 provided around the upper container
poftion 1Ais initially partly open at one side thereof as indicated at 40.
An inert gas or dry gas is injected into the space 7 between the cover 5
and the upper container portion 1A through the openiSu@sfituteadHbelt e p,@gegbng
40 is thereafter sealed off. FIG 13, (j) shows the container of

i nvention having the two chanbers and two weak seal p%&f&&&——tﬂﬂ&—ﬂ&t—%——ned.
t he foregoi ng enbodi nent, the heat sealing tenperaturg fron_sbormngseach |
joint is selectively set to an optimum tenperature range i NaJa

the material of the 1gcscgpia}ggas\ﬁ

~30-

laminated film.
11. A container as defined in claim 4 .wherein the
substance susceptible to oxidation and/or hygroscopic is an

antibiotic.

A
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film concerned and the contenplated seal strength. Accordingly, the
seal ing tenperature ranges given above are in no way limtative. Although
t e present invention has been described above with reference to several

< enbodi nents, the invention Substitute sheet - Qubstduossiegt ACHRIP sHEE
-27-
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dsinnoway limted to these enbodi ments but can of course be practiced in
various nodes within the scope of the invention. Substitute sheet -
11/9/96 -28- CLAIMS: 1. A container having a plurality of chanbers for
accommodating a |iquid, powder or solid and parti$ubstitutesbeet - 11/9/96
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dividing the container into the chanbers and perm tting conmuni cation
between the chanbers when required, the container being characterized in
that the container conprises a flexible plastics container body form ng
the plurality of chanbers, at |east one of the ch®8ubstitutecsingetenti/&H06 wit h
a cover having a seal ed periphery to forma cl osed space therein around the
chanber, the other chanber or-chanberéygelng cover | ~—the~c@ve¢~berfg
made of a flexible filmhaving noistu é and gas- ba| RECLAPEGRSE td s 4he
partition neans being fornmed by at |east one weak § aI por‘ﬂpggpaﬁgﬁy]
openabl e by pressing the chanber to give an :

£1G. 4
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‘increased internal pressure. 2. A container as defined in claim1 wherein
at |least two weak seal portions are provided at a spacing, and the cover
has a heat-seal ed edge between the adj acent weak seal portions. ? %
container as defined in claim1 wherein an inertSighstityte ghgeyyad 1; VK¢l osed
in the cl osed space within the cover around the container body. 4. A
contai-ner as defined in claim1 wherein the cover §d chanber- has .
accommodat ed therein a liquid, powdd/9or solid sufc¥pth i’ oktdatj| on
and/ or hydgr oscopic.’ 14 SEP 1995 !
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Substitute sheet - 1 1/9/96 -29- 5. A contai-ner as defined in claiml
wherein the weak seal portion or portions are formed by directly heat-
seal ing together opposed inner surfaces of a flexible plastics filmformng

t he container body. 6. A container as defined in Sijbsuhnuie\sheéel-ﬂﬂlgﬁsﬁf\eak
seal portlon or portions are forrred by heat-sealing

. 59 ’[ REFLACEMENT SHEET |
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t oget her opposed inner surfaces of a flexible plastics filmformng the
contai ner body, with an insert filmheld between the opposed inner
surfaces. 7. A container as defined in claim1l wherein the container body
is formed of a flexible plastics filmconprising Substituteeshedtaydil/9/96

i near | owdensity polyethylene, an internediate |ayer of resin m xture of
linear ‘lowdensity polyethylene and ethylene/[ecr]l-olefin elastoner,
and an ipnner |ayer of resin mxture of6/Pi near Iowce\%ﬁg'gja%gy%@w;@n and
pol ypropyl ené. 8. A container as defined in claim 1 wher e|1’r'14 tsrﬁj (ié)g'\gér\ '
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conprises a layer of silica-deposited resin film 9. A container as defined

in‘claiml wherein the cover conprises an outer

| ayer of biaxially oriented

pol yethyl ene terephthalate film an internmediate |ayer of silica- deposited
pol yvinyl alcohol film and an inner layer of |owsifasitite sidatet hy/gme. 10.

A container as defined in claim1 wherein the cover

provi ded by an al um num

7/9

F1G. 11

has an outer surface
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Substitute sheet - 11/9/96 -30- laninated fil.m 11. A container as defined
in tlaim4 wherein the substance susceptible to oxidation and/or
hygroscopic is an antibiotic. | 1111111 111111 11121 11111 111111
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CONTAINERS HAVING PLURALITY OF CHAMBERS

Abstraot

A container having a plurality of chambers chiefly for
use in the field of medicine. The body of the container is
made of flexiﬁle plastics and has partition means dividing
the container body into the chambers- and permitting
communication between the chambers when required. At least
one o: the chambers is enclosed with a cover to form a
. closed space therein around the chamber. The éové: is maae
of a flexible film having  barrier properties against
moisture and gas. The container is inexpensive, has hiéh

quality and is efficient to use and easy to dispose of.

(Fig. 1)



