
METHOD FOR REINFORCING WEAK SEALED PORTION OF
MULTI-CHAMBER  MEDICAL CONTAINER Technical Field
[0001] The present invention relates to a method for
reinforcing a weak sealed portion of a multi-chamber
medical  container for containing a plurality of
medicines which will  be mixed and used in an unmixed
state in each container portion.  Background Art
[0002] Medicines to be dosed to a patient by means of
intravenous injection include a combination which
causes  degeneration due to interaction between
medicines such as  decomposition, discoloration,
aggregation, and precipitation  if they are stored in
a mixed state, such as a combination of  amino acid
infusion and dextrose infusion, a combination of  fat
emulsion and electrolyte solution, and a combination
of  phosphoric acid-containing solution and
calcium-containing  solution. [0003] For example,
medicines supplied as a solid  formulation include
medicines such as antibiotics which cause
degeneration such as decomposition and discoloration
if they  are stored while dissolved in advance in a
solution such as  a physiological salt solution.
[0004] Therefore, for storing such medicines, to
prevent  degeneration during storing and realize easy
and aseptic mixing  when the medicines are used, a
multi-chamber container has been 2  



used which has a plurality of container portions
capable of  containing the above-described medicine
combination or a  combination of the above-described
medicine and a solution  thereof in a divided manner
and capable of communicating these  container portions
at the time of use. [0005] However, at recent medical
care fields, the burden  on medical staff is
excessively great, so that medical accidents  may
occur such that the medical staff forgets the process
to  communicate the container portions of the
multi-chamber  container in some cases, and there is a
possibility that only  a part of the medicines
contained in the multi-chamber container  is
administrated to a patient by mistake or a plurality
of the  medicines that have not been completely mixed
are administrated  to a patient. [0006] Therefore, to
prevent such medical accidents, a  multi-chamber
container in which container portions reliably
communicate with each other and medicines contained in
the  container portions are reliably mixed has been
demanded.  [0007] Patent Document 1 proposes a
multi-chamber medical  container including a plurality
of container portions, a  partitioning weak sealed
portion that partitions the container  portions, a
medicine discharge port connected to the container
portions, and a discharge weak sealed portion that
partitions  at least one of the container portions and
the medicine discharge  port, wherein at least one of
the plurality of container portions 3  



contains a liquid medicine, the partitioning weak
sealed portion  and the discharge weak sealed portion
are opened by increase  of the pressure in the
container portions, and a pressure  necessary for
opening the discharge weak sealed portion is higher
than a pressure necessary for opening the partitioning
weak  sealed portion. According to this multi-chamber
medical  container, to discharge medicines in the
multi-chamber  container from the medicine discharge
port, it is necessary  to mix the medicines contained
in the plurality of container  portions partitioned by
the partitioning weak sealed portion  once and then
open the discharge side weak sealed portion, so  that
the medicines contained in the container portions can
be  reliably mixed before they are discharged from the
multi-chamber  container. [Patent Document 1] Japanese
Unexamined Patent Publication No.  2002-136570
Disclosure of the Invention Problem to be Solved by
the Invention [0008] However, as in the multi-chamber
medical container  described in Patent Document 1,
with respect to the partitioning  weak sealed portion
and the discharge weak sealed portion, since  it is
necessary to set heat-sealing conditions properly (for
example, heating temperature, heating time, and
pressure at  the time of heat sealing) and a width of
a sealed portion for  each portion to be subjected to
the heat sealing in order to 4  



differ in pressures necessary for opening these, that
is peel  strength for opening these, setting the
conditions thereof  results in complexity. Therefore,
the process for  manufacturing the multi-chamber
container becomes complicated  to cause a problem of
the higher manufacturing cost. [0009] Therefore, a
multi-chamber container has been  demanded in which
the peel strengths of the weak sealed portion  can be
increased by easy processing without resetting the
heat  sealing conditions for each portion to be
subjected to heat  sealing and the sealed portion
width for each portion to be  subjected to heat
sealing, that is, reinforcement of the weak  sealed
portion can be realized, and eventually, the container
portions can be reliably communicated with each other
and  medicines contained in the respective container
portions can  be reliably mixed before the medicines
are administered to a  patient. [0010] An object of
the invention is to provide a method  for reinforcing
a weak sealed portion of a multi-chamber medical
container by easy processing. Means for Solving the
Problem [0011] A method for reinforcing a weak sealed
portion of  a multi-chamber medical container of the
invention including:  a multi-chamber container
forming step for forming a multi-chamber medical
container, including; a first container  portion for
containing a medicine, a second container portion 5  



for containing a medical solution disposed adjacent to
the first  container portion, an empty container
portion disposed adjacent  to an opposite side of the
second container portion with respect  to the first
container portion, a pair of lateral side strong
sealed portions which are disposed while spaced from
each other  in a width direction crossing a medical
solution discharge  direction from the second
container portion toward the empty  container portion
through the first container portion, and form  both
side end portions of each of the container portions, a
medical solution side weak sealed portion which is
provided  across each of the lateral side strong
sealed portions and forms  a partition between the
first container portion and the second  container
portion, and is opened when a pressure inside the
second container portion becomes high, and a discharge
side  weak sealed portion which is provided across
each of the lateral  side strong sealed portions and
forms a partition between the  first container portion
and the empty container portion, and  is opened when a
pressure inside the first container portion  becomes
high, wherein each container portion has a front
surface  side film and a back surface side film which
are sealed by each  of the sealed portions and
overlapped with each other; and a weak sealed portion
reinforcing step for bonding a  reinforcement film for
reinforcing the discharge side weak  sealed portion so
as to cover the surface of at least either  one of the
front surface side film and the back surface side  ---
------ ---- - -----  



6  film of the first container portion, and on the
surfaces of  the medical solution side weak sealed
portion, the discharge  side weak sealed portion, and
the pair of lateral side strong  sealed portions so as
to be spaced from a first border of the  discharge
side weak sealed portion with the first container
portion to the downstream side of the discharge
direction.  [0012] According to the method for
reinforcing a weak sealed  portion of a multi-chamber
medical container of the invention,  a reinforcement
film is bonded so as to cover a surface of at  least
either one of the front surface side film and the back
surface side film of the first container portion on
each of  the surfaces of the sealed portions (the
medical solution side  weak sealed portion, the
discharge side weak sealed portion,  and the pair of
lateral side strong sealed portions) so as to  be
spaced from the first border of the discharge side
weak sealed  portion with the first container portion
to the downstream side  of the discharge direction.
Therefore, with respect to a  pressure to spread the
front surface side film and the back  surface side
film that form the first container portion from  the
inside to the outside of the first container portion,
the  reinforcement filmalways showan effect to
suppress thepressure  to open the discharge side weak
sealed portion. As a result,  the peel strength of the
discharge side weak sealed portion  against the
pressure in the discharge direction is improved,  and
the discharge side weak sealed portion is reinforced.
In 



7 addition, such a reinforcement effect for the
discharge side  weak sealed portion can be achieved by
easy processing of bonding  the reinforcement film as
described above. [0013] According to the present
invention, even when, for  example, in the
multi-chamber container forming step, the  medical
solution side weak sealed portion and the discharge
side weak sealed portion are formed under the same
heat sealing  conditions (for example, heating
temperature, heating time,  and a pressure for heat
sealing) , by bonding the reinforcement  film as
described above in the  weak sealed portion
reinforcement step, the peel strength of the discharge
side weak sealed portion  against a pressure in the
discharge direction can be set higher  than a peel
strength of the medical solution side weak sealed
portion against the pressure in the discharge
direction, that  is, by easy processing, the discharge
side weak sealed portion  can be made more difficult
to be opened than the medical solution  side weak
sealed portion. [0014] The first container portion of
the multi-chamber  medical container swells from the
inside to the outside of the  first container portion
due to a medicine contained in the first  container
portion. Therefore, by bonding a reinforcement film
so as to come into contact with the first border with
the first  container portion on the surface of the
discharge side weak  sealed portion, the reinforcement
film may be wrinkled and the  reinforcement film
cannot evenly cover the surface of the first 



8  container portion, and the tension of the
reinforcement film  may vary between the discharge
side weak sealed portion and  the medical solution
side weak sealed portion. However, as in  the method
for reinforcing the multi-chamber medical container,
bybonding a reinforcement film on the discharge side
weak sealed  portion so as to be spaced from the first
border with the first  container portion to the
downstream side of the discharge  direction, the
reinforcement film can evenly cover the surface  of
the first container portion, and the reinforcement
film can  be evenly tensioned between the discharge
side weak sealed  portion and the medical solution
side weak sealed portion. This  ensures an effect of
improving the peel strength of the discharge  side
weak sealed portion against a pressure in the
discharge  direction and this can evenly exert the
effect in the width  direction of the discharge side
weak sealed portion. [0015] According to a
multi-chamber medical container  whose weak sealed
portion is reinforced by using the method  for
reinforcing a weak sealed portion of a multi-chamber
medical  container of the invention, when a pressure
is applied to the  second container portion to open
the medical solution side weak  sealed portion, and
the first container portion and the second  container
portion are opened to each other, the discharge side
weak sealed portion can be prevented from being opened
simultaneously. Therefore, before discharging the
medical  solution from the multi-chamber medical
container, themedicine 



9  contained in the first container portion and the
medical solution  contained in the second container
portion can be sufficiently  mixed, and a problem in
which the medicines are discharged from  the
multi-chamber medical container before these medicines
are  sufficiently mixed can be prevented. [0016] In
the method for reinforcing a weak sealed portion  of a
multi-chamber medical container of the invention, it
is  preferable that the reinforcement film is bonded
so as to cover  surfaces of both of the front surface
side film and the back  surface side film. [0017] In
this case, the peel strength of the discharge  side
weak sealed portion against a pressure in a medical
solution  discharge direction can be further improved.
[0018] In this case, more preferably, the
reinforcement  film is (i) a gas-barrier film which
blocks permeation of air  and
vapor,and/or(ii)aUV-barrier film which blocks
penetration  of ultraviolet rays. [0019] In the case
of (i), in addition to an effect of  improving the
peel strength of the discharge side weak sealed
portion against a pressure in the medical solution
discharge  direction, an effect to provide the first
container portion  with gas barrier performance can be
obtained, so that, for  example, a medicine and
medical solution which easily oxidizes  and
deteriorates due to reaction with oxygen and easily
decomposes and degenerates due to flow-in of vapor can
be stably 



10  contained in the first container portion. [0020]
On the other hand, in the case of (ii) , in addition
to the effect of improving the peel strength of the
discharge  side weak sealed portion against a pressure
in the medical  solution discharge direction, an
effect to provide the first  container portion with
UV-barrier performance can be also  obtained, so that,
for example, a medicine which easily  degenerates due
to absorption of ultraviolet rays can be stably
contained in the first container portion. [0021] In
the method for reinforcing a weak sealed portion  of a
multi-chamber medical container of the invention, it
is  further preferable that the reinforcement film is
bonded on  each of the lateral side strong sealed
portions so as to be  spaced from borders with the
first container portion outward  in the width
direction. [0022] That is, in this preferred
embodiment, on the  discharge side weak sealed
portion, the reinforcement film is  bonded so as to be
spaced from a first border with the first  container
portion to an upstream side of a discharge direction,
and on each of the lateral side strong sealed
portions, the  reinforcement film is bonded so as to
be spaced from the border  with the first container
portion outward in the width direction.  [0023] As
described above, the first container portion  swells
in the width direction of each sealed portion due to
a medicine contained in the first container portion,
however, 



11  by bonding the reinforcement film as described
above, the  reinforcement film can more evenly cover
the surface of the  first container portion, andthe
reinforcement filmcanbe evenly  tensioned between the
discharge side weak sealed portion and  the medical
solution side weak sealed portion and between the
lateral side strong sealed portions. Furthermore, this
ensures  the effect of improving the peel strength of
the discharge side  weak sealed portion against a
pressure in the discharge direction  and this can
evenly exert the effect in the width direction  of the
discharge side weak sealed portion. [0024] In the
preferred embodiment described above, it is
preferable that, on the medical solution side weak
sealed portion,  the reinforcement film is bonded so
as to be spaced from the  border with the first
container portion to a downstream side  of the
discharge direction. [0025] In the method for
reinforcing a weak sealed portion  of a multi-chamber
medical container of the invention, it is  preferable
that the discharge side weak sealed portion of the
multi-chamber medical container has an easy-opening
portion  which is opened more easily than other
portions by a pressure  that acts on the discharge
side weak sealed portion when the  discharge side weak
sealed portion is opened. [0026] When the medical
solution side weak sealed portion  .of the
multi-chamber medical container is opened, the first
container portion and the second container portion are



12  communicated with each other to form one wide
region. Therefore,  even an attempt to apply a
pressure to the discharge side weak  sealed portion by
pressing the communicated container portions  may
result in a failure that the discharge side weak
sealed  portion cannot be effectively pressurized due
to the wide region  of the container portions. [0027]
However, the above described multi-chamber medical
container has the easy-opening portion on the
discharge side  weak sealed portion, so that even if
the region of the container  portions is widened, the
discharge side weak sealed portion  can be reliably
opened by a pressure that acts on the discharge  side
weak sealed portion. [0028] It is preferable that the
easy-opening portion has  a projection where the
discharge side weak sealed portion  projects toward
the upstream side of the discharge direction,  and a
second border of the projection at an upstream side
end  portion in the discharge direction with the empty
container  portion is disposed closer to the upstream
side of the discharge  direction than the first border
of the discharge side weak sealed  portion adjacent to
the projection with the first container  portion.
[0029] By designing the easy-opening portion as
described  above, the discharge side weak sealed
portion can be more  reliably opened by a pressure
that acts on the discharge side  weak sealed portion. 



13  [0030] Two or more easy-opening portions may be
provided  on the discharge side weak sealed portion.
Effect of the Invention [0031] According to the
invention, by performing easy  processing of bonding
the reinforcement filmas described above,  the peel
strength of the discharge side weak sealed portion
with respect to the pressure in the direction of
discharging  the medical solution from the second
container portion to the  empty container portion
through the first container portion  can be improved,
and the reinforcement of the weak sealed portion  of
the multi-chamber medical container can be realized at
low  cost by the easy method. BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a front view showing an embodiment
of a  multi-chamber medical container whose weak
sealed portion is  reinforced by a method for
reinforcing a weak sealed portion  of a multi-chamber
medical container according to the invention; Fig. 2
is a sectional view on the A-A line of the
multi-chamber medical container of Fig. 1; Fig. 3(a)
through Fig. 3(d) are explanatory views showing  an
example of procedures of a multi-chamber container
forming  step and a weak sealed portion reinforcing
step in the method  for reinforcing a weak sealed
portion of a multi-chamber medical  container
according to the invention; Fig. 4 is an enlarged view
of the part B shown in Fig. 



14  2; Fig. 5 is an enlarged view of the part C shown
in Fig.  2; Fig. 6 (a) is an enlarged view of the part
D shown in Fig.  1, and Fig. 6(b) is an explanatory
view showing a state that  a reinforcement film 20 is
removed from an easy-opening portion  32 shown in Fig.
6(a); Fig. 7 is an explanatory view showing a design
variation  of the easy-opening portion; Fig. 8 is an
explanatory view showing a design variation  of the
easy-opening portion; and Fig. 9 is a front view
showing another embodiment of a  multi-chamber medical
container whose weak sealed portion is  reinforced by
the method for reinforcing a weak sealed portion  of a
multi-chamber medical container according to the
invention.  Description of Reference Numerals 10
multi-chamber medical container  11 first container
portion 12 second container portion  13 empty
container portion  14 discharge direction 15 width
direction 16 lateral side strong sealed portion 17
medical solution side weak sealed portion  18
discharge side weak sealed portion 



15  19 first border 20 reinforcement film  21 border
22 border 23 thickness direction 24 front surface side
film  25 back surface side film  28 medical solution
29 medicine 30 portion to which reinforcement film 20
is bonded  31 portion to which reinforcement film 20
is bonded  32 easy-opening portion 33 projection  34
second border  Embodiment of the Invention [0032]
Hereinafter, an embodiment of the invention will  be
described with reference to the accompanying drawings.
[0033] Referring to Fig. 1 and Fig. 2, a multi-chamber
medical container 10 includes: a first container
portion 11 for containing a medicine;  a second
container portion 12 for containing a medical
solution disposed adjacent to the first container
portion 11; an empty container portion 13 disposed
adjacent to the  first container portion 11 and
opposite side of the second  container portion 12 with
respect to the first container portion 



16  11; a pair of lateral side strong sealed portions
16 which  are disposed while spaced from each other in
a width direction  15 crossing a medical solution
discharge direction 14 from the  second container
portion 12 through the first container portion  11
toward the empty container portion 13; a medical
solution side weak sealed portion 17 which is
provided across each of the lateral side strong sealed
portions  16 and forms a partition between the first
container portion  11 and the second container portion
12, and is opened when a  pressure inside the second
container portion 12 becomes high; a discharge side
weak sealed portion 18 which is provided  across the
lateral side strong sealed portions 16 and forms  a
partition between the first container portion 11 and
the empty  container portion 13, and is opened when a
pressure inside the  first container portion 11
becomes high; and a reinforcement film 20 which is
bonded onto the pair  of lateral side strong sealed
portions 16, the medical solution  side weak sealed
portion 17, and the discharge side weak sealed
portion 18 to reinforce the discharge side weak sealed
portion  18, wherein each of the container portions
(that is, the first  container portion 11, the second
container portion 12, and the  empty container portion
13) are sealed by each of the sealed  portions (that
is, the lateral side strong sealed portions 16,  



- - ---------------  17  the medical solution side
weak sealed portion 17, and the  discharge side weak
sealed portion 18), respectively, and have  a front
surface side film 24 and a back surface side film 25
overlapping each other. [0034] On the discharge side
weak sealed portion 18, the  reinforcement film 20 for
reinforcing the discharge side weak  sealed portion 18
is bonded so as to be spaced from a border  (first
border) 19 with the first container portion 11 to a
downstream side of the discharge direction 14, and on
the medical  solution side weak sealed portion 17, the
reinforcement film  20 is bonded so as to be spaced
from a border 21 with the first  container portion 11
to an upstream side of the discharge  direction 14,
and on each of the lateral side strong sealed
portions 16, the reinforcement film 20 is bonded so as
to be  spaced from borders 22 with the first container
portion 11  outward in the width direction 15. [0035]
Furthermore, on each of the sealed portions to which
the reinforcement film 20 is bonded (that is, the pair
of lateral  side strong sealed portions 16, the
medical solution side weak  sealed portion 17, and the
discharge side weak sealed portion  18) , the
reinforcement film 20 is bonded onto both of the
surface  on one side (front surface side film 24) in a
thickness direction  23 of each sealed portion and the
surface on the other side  (back surface side film 25)
opposite to the side surface 24.  



[0036] In Fig. 2, a discharge port 27 described later
is 18  shown not in a sectional view but in a side
view appearance.  [0037] The multi-chamber medical
container 10 can be formed  by, for example, the
procedures shown in Fig. 3 (a) through Fig.  3(d).
[0038] First, referring to Fig. 3(a), two resin films
are  overlapped, and in this overlapping state, the
peripheries of  the resin films are heat-sealed to
form a peripheral strong  sealed portion 26 including
a pair of lateral side strong sealed  portions 16.
Thereby, a container 10a in which a medical  solution
side weak sealed portion 17 and a discharge side weak
sealed portion 18 have not been formed is formed. In
the  peripheral strong sealed portion 26 of the
container 10a thus  formed, to a portion to be
communicated with a portion 13a to  be an empty
container portion, a discharge port 27 which is
formed in a cylindrical shape and is tightly stopped
is attached  in advance. [0039] Next, referring to
Fig. 3(b), into a portion 12a  to be a second
container, a medical solution 28 is poured from  a
discharge port 27a before being tightly stopped, and a
medical  solution side weak sealed portion 17 is
formed by heat sealing.  [0040] Furthermore, referring
to Fig. 3(c), a medicine 29  is poured into a portion
lla to be a first container portion  from the
discharge port 27a before being tightly stopped, and
a discharge side weak sealed portion 18 is formed by
heat sealing.  



Thereafter, the discharge port 27 is tightly stopped
to form 19  the multi-chamber container (multi-chamber
container forming  step) [0041] Next, referring to
Fig. 3(d), in the formed  multi-chamber container, a
reinforcement film 20 for  reinforcing the discharge
side weak sealed portion 18 is bonded  onto the
surfaces of each of the sealed portions including the
medical solution side weak sealed portion 17, the
discharge  side weak sealed portion 18, and the pair
of lateral side strong  sealed portions 16 (weak
sealed portion reinforcing step).  [0042] At this
time, the reinforcement film 20 is bonded  on the
discharge side weak sealed portion 18 so as to be
spaced  from a first border 19 with the first
container portion 11 to  the downstream side of the
discharge direction 14, on the medical  solution side
weak sealed portion 17 so as to be spaced from  a
border 21 with the first container portion 11 to the
upstream  side of the discharge direction 14, and on
the respective lateral  side strong sealed portions 16
so as to be spaced from borders  22 with the first
container portion 11 outward in the width  direction
15. [0043] In the description given above about the
multi-chamber container forming step, when forming the
multi-chamber medical container 10, the two resin
films are  overlapped. However, instead of this, one
resin film may be  folded and used, or a cylindrical
film formed by inflation  



molding may be made flat and used. - ----- -----  20
[0044] Referring to Fig. 1 and Fig. 2 again, for the
resin  films forming the multi-chamber medical
container 10,  considering direct contact with a
medicine contained in the  first container portion and
a medical solution contained in  the second container
portion, films made of a resin material  which is
medically allowed to come into contact with medicines
are used. [0045] As a resin material which is
medically allowed to  come into contact with the
medicines, there are available resin  materials which
have been conventionally used for forming  medical
containers. In detail, for example, thermoplastic
resins such as polyolefin, cyclic polyolefin,
polyester, and  polyamide are used, and among these,
polyolefin is preferable.  These thermoplastic resins
may be used alone, or two or more  kinds may be mixed
and used. [0046] As polyolefin, for example,
polyolefin such as  homopolyethylene, ethylene
a-olefin copolymer, polypropylene  homopolymer,
propylene a-olefin random copolymer, propylene
a-olefin block copolymer, etc.,
oramixtureofthesepolyolefins  may be used. A film made
of these polyolefins has excellent  properties in
medical safety, flexibility, and transparency,  and
its handling performance is excellent. By using the
film  made of polyolefin,a medicine container which is
easily visible  



to check a state of a medicine contained in the
container portion  is obtained. 21  [0047] The resin
film may be a multilayer film formed by  laminating
two or more films made of the above-described
thermoplastic resin, or may be a multilayer film
formed by  laminating a film made of the
above-described thermoplastic  resin and other resin
film. [0048] As other resin films, forexample, a
resinfilmhaving  a gas barrier effect (hereinafter,
referred to as "gas barrier  film"), and a resin film
having a light shielding effect  (hereinafter,
referred to as "light shielding film") may be  used.
[0049] As a resin material forming the gas barrier
film,  there are available, for example, polyvinyl
alcohol (PVA),  ethylene-vinyl alcohol copolymer
(EVOH), polyvinyl acetate  (PVAC) , ethylene-vinyl
acetate copolymer (EVA), polyvinyl  chloride (PCV),
polyvinylidene chloride (PVDC), polyglycolic  acid,
ethylcellulose, cellulose acetate, nitrocellulose,
high-density polyethylene (HDPE) , medium-density
polyethylene  (MDPE), nylon, polystyrene (PS),
polycarbonate (PC),  polyacrylonitril, etc., and among
these, PVA and EVOH are  preferable. [0050] The gas
barrier film may be a film including a  deposited
layer of inorganic oxide formed on a surface of a
base film made of polyester, etc. 



[0051] As the inorganic oxide forming the deposited
layer  of the inorganic oxide, there are available,
for example, alumina 22  (aluminum oxide), silica
(silicon oxide), magnesium oxide,  titanium oxide,
etc. , and among these, in terms of maintaining  the
transparency of the film, alumina is preferable.
[0052] As the light shielding film, for example, a
resin  film containing a colorant and an ultraviolet
absorber for the  purpose of lowering the light beam
permeability and ultraviolet  permeability of the
resin film is available. [0053] The thickness of the
resin film is not especially  limited, however, it is
generally 100 to 300 pm, and this  thickness can be
increased and reduced as appropriate according  to the
purpose of use of the multi-chamber medical container
and a mechanical strength and flexibility of the resin
film.  When the multi-chamber medical container is
used as an infusion  bag, a blood bag, an enteral
feeding bag, a liquid food bag,  etc., whose capacity
is up to about 500 ml, although the use  of the
container is not limited thereto, the thickness of the
resin film is preferably not more than 220 pm, andmore
preferably,  160 to 200 pm. [0054] The reinforcement
film 20 for reinforcing the  discharge side weak
sealed portion 18 is affixed onto the outer  surface
of the multi-chamber container as described above, and
does not come into direct contact with medicines and
medical  solutions contained in the first container
portion 11 and the  



second container portion 12. Therefore, a resin film
forming  the reinforcement film 20 is not limited to
resin materials 23  which are medically allowed to
come into contact with medicines,  and is selected as
appropriate from various resin materials.  [0055] The
resin film forming the reinforcement film 20  is
preferably a resin film excellent in transparency in
terms  of easy visual checking of the state of a
medicine in the first  container portion 11. Asa resin
film excellent in transparency,  for example, a resin
film made of polyolefin is available.  [0056] The
reinforcement film 20 may be a laminated film,  or may
be the gas barrier film or the light shielding film
described above. [0057] When the gas barrier f ilmis
used as the reinforcement  film 20, the first
container portion 11 can be provided with  a gas
barrier effect, and for example, a medicine which is
oxidized and deteriorated due to reaction with oxygen
and easily  causes problems such as decomposition and
degeneration due to  flow-in of vapor can be stably
stored in the first container  portion 11. [0058] As
the gas barrier film, a gas barrier film similar  to
that described above is used. The medicines which are
easily  oxidized and deteriorated due to reaction with
oxygen are, for  example, a medicine prepared as a
solid formulation described  later of amino acids,
vitamins, and fatty acids, etc., or a  medicine
prepared as a medical solution by dissolving amino  



acids, vitamins, and fatty acids, etc., in a solution.
The  medicine which easily causes a problem such as
decomposition 24  and degeneration of the medicine due
to flow-in of vapor is,  for example, an antibiotic.
[0059] When a light shielding film is used as the
reinforcement film 20, the first container portion 11
can be  provided with a light shielding effect, and
for example, a  medicine which easily degenerates due
to absorption of UV rays  can be stably contained in
the first container portion 11.  [0060] As the light
shielding film, the same light shielding  film as
described above can be used. The medicine which easily
degenerates due to absorption of UV rays is, for
example, a  medicine prepared as a medical solution by
dissolving vitamins  into a solution. [0061] The
reinforcement film 20 is bonded by using an  adhesive
or directly fused to the surface of the multi-chamber
medical container 10 (in detail, to the surfaces of
the discharge  side weak sealed portion 18, the
medical solution side weak  sealed portion 17, and the
lateral side strong sealed portions  16), which will
be described later. [0062] The adhesive is not
especially limited, however,  for example,
polyurethane resin is available, and in detail,  for
example, polyurethane resins made by Mitsui Chemicals
Polyurethanes, Inc., (trade name: "Takelac (registered
trademark)" series, trade name: "Takenate (registered



trademark)" series) are available. [0063] In the
multi-chamber medical container 10, the first 25
container portion 11 is demarcated by the pair of
lateral side  strong sealed portion 16, the medical
solution side weak sealed  portion 17, and the
discharge side weak sealed portion 18. The  second
container portion 12 is demarcated by the pair of
lateral  side strong sealed portion 16, the medical
solution side weak  sealed portion 17, and the
peripheral strong sealed portion  26 (in detail, a
part of the peripheral strong sealed portion  26
arranged to face the medical solution side weak sealed
portion  17 with respect to the second container
portion 12) . The empty  container portion 13 is
demarcated by the discharge side weak  sealed portion
18 and the peripheral strong sealed portion 26  (in
detail, a part of the peripheral strong sealed portion
26  arranged to face the discharge side weak sealed
portion 18 with  respect to the empty container
portion 13). [0064] The peripheral strong sealed
portion 26 including  the pair of lateral side strong
sealed portions 16 is strongly  heat-sealed so that
the resin films do not easily peel off.  In the
peripheral strong sealed portion 26, the portion which
demarcates the empty container portion 13 in
conjunction with  the pair of lateral side strong
sealed portions 16 and the  discharge side weak sealed
portion 18 is strongly heat-sealed  while sandwiching
a cylinder of the discharge port 27 between  the pair
of surface and back side resin films. 



[0065] The heat sealing conditions when the peripheral
strong sealed portion 26 is formed are not especially
limited 26  and can be selected as appropriate in the
usual manner, however,  heat-sealing for 1 through 3
seconds at 130 to 170 C is  preferable. [0066] On the
other hand, the medical solution side weak  sealed
portion 17 and the discharge side weak sealed portion
18 are weakly heat-sealed (in detail, at a low
temperature and/or  for a short period of time) so
that their sealing strengths  to be smaller than that
of the lateral side strong sealed portions  16. [0067]
The heat sealing conditions when the medical  solution
side weak sealed portion 17 and the discharge side
weak sealed portion 18 are formed are not especially
limited  and can be selected as appropriate in the
usual manner; however,  for example, heat-sealing for
2 through 4 seconds at 110 to  160 C is preferable.
[0068] In the first container portion 11, a solid
formulation is contained as the medicine 29, and in
the second  container portion 12, a medical solution
28 is contained (see  Fig. 3(c)) although they are not
shown in Fig. 1 and Fig. 2  (and Fig. 4 through Fig. 6
described later). [0069] The medical solution 28, for
example, a solution  such as physiological salt
solution for dissolving the solid  formulation
contained in the first container portion 11 or  



various infusion solutions although the medicine is
not limited  to these. 27  [0070] The medicine 29 is a
solid formulation or medical  solution, etc. [0071]
The solid formulation is a medicine of one or more
compounds which are, for example, powdered in the
usual manner,  for example, diluted in the usual
manner and prepared into a  formulation such as a fine
granule, granule, or tablet, or for  example,
dissolved into water or other solvent and the solution
is freeze-dried in the usual manner into a formulation
such  as freeze-dried powder, etc. [0072] In Fig. 3
(c) , an example in which a solid formulation  is
contained as the medicine 29 in the first container
portion  11 is shown, however, the medicine to be
contained in the first  container portion 11 is not
limited to the solid formulation,  and it may be, for
example, a medical solution such as various  infusion
solutions according to the purpose of use of the
multi-chamber medical container 10. [0073] On the
other hand, in the second container portion  12, the
medical solution 28 is contained. By containing the
medical solution in the second container portion 12,
it is  possible to increase the pressure inside the
second container  portion 12 by pressing the second
container portion 12.  Furthermore, the medical
solution side weak sealed portion 17  can be opened by
applying a liquid pressure of the medical  



solution 28 to the medical solution side weak sealed
portion  17. 28  [0074] The empty container portion 13
contains nothing and  is empty before the
multi-chamber medical container 10 is used.  [0075]
Referring to Fig. 1, Fig. 2, Fig. 3 (a) through Fig.
3(d), Fig. 4, and Fig. 5, the reinforcement film 20 is
bonded  to each of the surfaces of the sealed portions
of the medical  solution side weak sealed portion 17,
the discharge side weak  sealed portion 18, and the
pair of lateral side strong sealed  portions 16 at the
weak sealed portion reinforcing step.  [0076] The
reinforcement film 20 is bonded on the discharge  side
weak sealed portion 18 so as to be spaced from the
first  border 19 with the first container portion 11
to the downstream  side of the discharge direction 14,
on the medical solution  side weak sealed portion 17
so as to be spaced from the border  21 with the first
container portion 11 on the upstream side  of the
discharge direction 14, and on the respective lateral
side strong sealed portions 16 so as to be spaced
outward in  the width direction 15 from the borders 22
with the first  container portion 11. [0077] In Fig.
1, the reinforcement film 20 is hatched,  and the
bonded portions to each of the lateral side strong
sealed  portions 16, the medical solution side weak
sealed portion 17,  and the discharge weak sealed
portion 18 are cross-hatched.  [0078] In Fig. 4 and
Fig. 5, the portions where the discharge  



side weak sealed portion 18 and the medical solution
side weak  sealed portion 17 are formed by bonding the
resin films that 29  form the multi-chamber medical
container 10 are indicated by  thick lines, and a
portion 30 of the surface of the discharge  side weak
sealed portion 18 to which the reinforcement film  20
is bonded and a portion 31 of the medical solution
side weak  sealed portion 17 to which the
reinforcement film 20 is bonded  are also indicated by
thick lines. [0079] Referring to Fig. 4 and Fig. 5, on
each of the sealed  portions to which the
reinforcement film 20 is bonded, the  reinforcement
film 20 is bonded to both of the surface on one  side
(front surface side film 24) in the thickness
direction  23 of each sealed portion, and the surface
on the other side  (back surface side film 25)
opposite to the surface of the side  surface (front
surface side film 24). [0080] Due to the bonding of
the reinforcement film 20 as  shown in Fig. 4, at the
discharge side weak sealed portion 18,  the first
container portion 11 is pressed inward from the
outside  and is difficult to be opened against a
pressure acting in the  discharge direction 14.
Therefore, the discharge side weak  sealed portion 18
does not open according to the opening of  the medical
solution side weak sealed portion 17, and before
opening the discharge side weak sealed portion 18, the
medicine  contained in the first container portion 11
and the medical  solution contained in the second
container portion 12 can be  



sufficiently mixed. [0081] When the reinforcement film
20 is bonded to the 30  surface of the discharge side
weak sealed portion 18, in the  first container
portion 11, the medicine 29 has already been
contained, and the first container portion 11 has
swelled in  the thickness direction 23 of the sealed
portions. However,  the reinforcement film 20 is
bonded so as to be spaced from  the first border 19
between the discharge side weak sealed  portion 18 and
the first container portion 11 to the downstream  side
of the discharge direction 14 on the discharge side
weak  sealed portion 18, so as to be spaced from the
border 21 between  the medical solution side weak
sealed portion 17 and the first  container portion 11
to the upstream side of the discharge  direction 14 on
the medical solution side weak sealed portion  17, and
so as to be spaced from the borders 22 between the
lateral  side strong sealed portions 16 and the first
container portion  11 outward in the width direction
15 at the respective lateral  side strong sealed
portions 16. [0082] Therefore, regardless of the
degree of swelling in  the thickness direction 23 of
each of the sealed portions of  the first container
portion 11, the reinforcement film 20 can  be evenly
bonded to each of the sealed portions. [0083] On the
medical solution side weak sealed portion  17, a
reinforcement film which is bonded from the medical
solution lateral side strong sealed portion 17 to the
second  



container portion 12 side is not provided, so that a
reinforcement effect is not achieved against a
pressure that 31  acts on the medical solution side
weak sealed portion 17 in  the discharge direction 14.
That is, the original peel strength  of the weak
sealed portion is maintained against a pressure  which
is applied to the medical solution side weak sealed
portion  17 in the discharge direction 14 by pressing
the second container  portion 12. [0084] Therefore, in
the multi-chamber medical container,  when a pressure
is applied in the discharge direction 14 to  the
medical solution side weak sealed portion 17 by
pressing  the second container portion 12, the medical
solution side weak  sealed portion 17 can be
comparatively easily opened. On the  other hand, the
discharge side weak sealed portion 18 is not  opened
in response to opening of the medical solution side
weak  sealed portion 17 by the pressure in the
discharge direction  14. [0085] That is, according to
the multi-chamber medical  container described above,
for example, when the medical  solution side weak
sealed portion 17 is opened by pressing the  second
container portion 12, a problem can be prevented in
which  the discharge side weak sealed portion 18 is
opened before  medicines contained in the first
container portion 11 and the  second container portion
12 are sufficiently mixed. [0086] The discharge port
27 for discharging medicines  



disposed in the discharge lateral side strong sealed
portion  18, is a member for discharging the medicines
contained in the 32  multi-chamber medical container
10 to the outside of the  multi-chamber medical
container, and is not especially limited,  and a
discharge port which is generally used for medical
containers is available. [0087] Referring toFig. 6(a)
and Fig. 6(b), the discharge  side weak sealed portion
18 has an easy-opening portion 32 which  is easily
opened by a pressure that acts on the discharge side
weak sealed portion 18 when the discharge side weak
sealed  portion 18 is opened. [0088] The easy-opening
portion 32 is provided at a central  portion in the
width direction 15 of the discharge side weak  sealed
portion 18 (See Fig. 1), and formed into a generally
V shape as seen from the top where the discharge side
weak sealed  portion 18 projects toward the medical
solution side weak sealed  portion 17 side. This
easy-opening portion 32 has a projection  33 where the
discharge side weak sealed portion 18 projects  toward
the upstream side of the discharge direction 14, and
a border (second border) 34 of the projection 33 at
the upstream  side end portion in the discharge
direction 14 with the empty  container portion 13 is
disposed closer to the upstream side  of the discharge
direction 14 than the first border 19 of the
discharge side weak sealed portion 18 adjacent to the
projection  33 with the first container portion 11. 



[0089] When the medical solution side weak sealed
portion  17 of the multi-chamber medical container 10
is opened to open  -------- -- ------  33  the first
container portion 11 and the second container portion
12 to each other, the first container portion 11 and
the second  container portion 12 communicate with each
other and form one  wide region. Therefore, even an
attempt to apply a pressure  to the discharge side
weak sealed portion 18 may result in failure  to
effectively apply a pressure to the discharge side
weak sealed  portion 18, due to the communicated wide
region. However, when  the easy-opening portion 32 is
provided on the discharge side  weak sealed portion
18, a pressure can be applied in a  concentrated
manner to the easy-opening portion 32, whereby  the
discharge side weak sealed portion 18 can be reliably
opened.  [0090] In particular, the easy-opening
portion shown in  Fig. 6(a) and Fig. 6(b) , the
projection 33 thereof at the upstream  side end
portion in the discharge direction with the empty
container portion 13 is disposed closer to the
upstream side,  of the discharge direction 14 than the
first boarder 19 of the  discharge side weak sealed
portion 18 adjacent to the projection  33 with the
first container portion 11, whereby the discharge
side weak sealed portion 18 can be more reliably
opened.  [0091] An apex angle 36 of an apex 35 of the
projection  33 is not especially limited; however, in
terms of easily opening  of the discharge side weak
sealed portion 18, it is preferably  



20 to 150 degrees. [0092] In Fig. 6 (a) , a portion 30
of the reinforcement film  20 bonded to the surface of
the discharge side weak sealedportion 34  18 (or the
empty container portion 13) is hatched. [0093]
Referring to Fig. 7, similar to the case in Fig. 6 (b)
,  the easy-opening portion 32a is formed into a
generally V shape  as seen from the top where the
discharge side weak sealed portion  18 projects toward
the side of the drug solution side weak sealed
portion 17 side. The easy-opening portion 32a has a
projection  33 where the discharge side weak sealed
portion 18 projects  toward the upstream side of the
discharge direction 14, and  a second border 34 of the
projection 33 at the upstream side  end portion in the
discharge direction 14 with the empty  container
portion 13 is disposed closer to the upstream side  of
the discharge direction 14 than the first border 19
between  the discharge side weak sealed portion 18
adjacent to the  projection 33 and the first container
portion 11. [0094] The easy-opening portion 32a has a
shape of the apex  35a of the projection 33 sharper
than that of the projection  33 shown in Fig. 6(b) .
Therefore, when a pressure is applied  in the
discharge direction 14 to the discharge side weak
sealed  portion 18, the easy-opening portion 32a is
more easily opened  than the easy-opening portion 32
shown in Fig. 6. [0095] Referring to Fig. 8, the
easy-opening portion 32b  has a projection 33 where
the discharge side weak sealed portion  



18 projects toward the upstream side of the discharge
direction  14 similar to the case of Fig. 6(b), and a
second border 34  of the projection 33 at the upstream
side end portion in the 35  discharge direction 14
with the empty container portion 13 is  disposed
closer to the upstream side of the discharge direction
14 than the first border 19 of the discharge side weak
sealed  portion 18 adjacent to the projection 33 with
the first container  portion 11. This easy-opening
portion 32b is formed into a  generally U shape seen
from the top where the discharge side  weak sealed
portion 18 projects toward the medical solution  side
weak sealed portion 17 side, and an apex 35b of the
proj ection  33 is more obtuse than the projection 33
shown in Fig. 6(b).  [0096] Also concerning this
easy-opening portion 32b, in  the same manner as
described above, the second border 34 of  the
projection 33 at the upstream side end portion in the
discharge direction 14 with the empty container
portion 13 is  disposed closer to the upstream side of
the discharge direction  14 than the first border 19
on the discharge side weak sealed  portion 18 adjacent
to the proj ection 33 with the first container
portion 11, so that when a pressure is applied in the
discharge  direction 14 to the discharge side weak
sealed portion 18, the  pressure can be applied in a
concentrated manner to the  easy-opening portion 32b,
and the discharge side weak sealed  portion 18 can be
reliably opened. [0097] Referring to Fig. 9, three in
total of the  



easy-opening portions 32 are provided at generally
even  intervals in the width direction 15 of the
discharge side weak  sealed portion 18. 36  [0098] By
thus providing a plurality of easy-opening  portions
32, when a pressure is applied to the discharge side
weak sealed portion 18 in the discharge direction 14,
the  discharge side weak sealed portion 18 can be more
reliably  opened. [0099] In the above-described
embodiment, the  reinforcement film 20 is provided
across the two weak sealed  portions on both of the
surface of one side (front surface side  film 24) in
the thickness direction 23 of the discharge side  weak
sealed portion 18 and the medical solution side weak
sealed  portion 17 and the surface (back surface side
film 25) opposite  to the one side (front surface side
film 24), however, the  invention is not limited to
this, and for example, the  reinforcement film 20 may
be provided on either surface of the  front surface
side film 24 and the back surface side film 25.
[0100] As a multi-chamber medical container, a
multi-chamber container having three container
portions of the  first container portion 11, the
second container portion 12,  and the empty container
portion 13 is illustrated, however,  the number of
container portions is not limited to this, and  it may
be four or more. Examples  



[0101] Hereinafter, the invention will be described by
exemplifying examples of a multi-chamber medical
container with  reference to Fig. 1 through Fig. 5,
Fig. 6 (a) , Fig. 6 (b) , Table 37  1, and Table 2,
however, the invention is not limited to the
following examples. [0102] Materials used for
manufacturing the multi-chamber  medical container are
as follows. [0103] Asa resin film for forming the
multi-chamber medical  container 10, a four-layer film
with a total thickness of 200  pm including two
intermediate layers made of polyethylene, and  an
outer layer and an inner layer made of a mixed resin
of  polyethylene and polypropylene was used. [0104] As
the discharge port 27, a port having a
polyethylene-made cylinder and a plug made of a
styrene-based  thermoplastic elastomer which seals the
inside of the cylinder  was used. [0105] As the
reinforcement film 20, a gas barrier film  with a
total thickness of 200 pm having a polyethylene-made
base film and an alumina deposited film formed on one
side surface  (outside surface) of the base film, or a
polyethylene film with  a thickness of 200 pm was
used. [0106] To bond the reinforcement film 20, as an
adhesive,  a polyurethane resin, the trade name
"Takelac (registered  trademark) A315" made by Mitsui
Chemicals Polyurethanes, Inc.,  was used. 



Example 1 [0107] As a first example, a multi-chamber
medical  container shown in the column of the first
embodiment of Table 38  1 shown below was manufactured
by the following procedures.  [0108] First, two
four-layer films described above were  overlapped to
face the inner layers of the four-layer films  each
other, and the peripheral strong sealed portion 26 was
formed by heat sealing for 4 seconds at 200 C while
sandwiching  the cylinder of the discharge port 27 at
a forming position  of the discharge lateral side
strong sealed portion 18. The  width of the peripheral
strong sealed portion 26 was set to  approximately 8
mm in the width direction 15 at the lateral  side
strong sealed portions 16, and set to 10 mm or more in
the discharge direction 14 at other portions. [0109]
Next, through the cylinder of the discharge port  27,
100 ml of a physiological salt solution was poured
into  a forming portion of the second container
portion 12 (inner  size in the discharge direction 14:
approximately 130 mm, and  inner size in the width
direction 15: approximately 100 mm),  and then the
four-layer films were overlapped and subjected  to
heat sealing for 3 seconds at 145 C to form the
medical  solution side weak sealed portion 17. Herein,
the length in  the discharge direction 14 of the
medical solution side weak  sealed portion 17 (length
from a border 37 between the second  container portion
12 and the medical solution side weak sealed  



portion 17 to the border 21 between the first
container portion  11 and the medical solution side
weak sealed portion 17) was  set to 12 mm so that this
length was even in the width direction 39  15. [0110]
Furthermore, through the cylinder of the discharge
port 27, 1 gram of sodium cefazolin (solid
formulation) was  poured into a forming portion of the
first container portion  11 (inner size in the
discharge direction 14: approximately  70 mm, inner
size in the width direction 15: 82 mm) , and then  the
four-layer films were overlapped and subjected to heat
sealing for 4 seconds at 145 C to form the discharge
side weak  sealed portion 18. Herein, the length in
the discharge  direction 14 of the discharge side weak
sealedportion 18 (length  from the first border 19
between the first container portion  11 and the
discharge side weak sealed portion 18 to the second
border 34 between the empty container portion 13 and
the  discharge side weak sealed portion 18) was set to
12 mm so that  this length was even in the width
direction 15. [0111] After the medical solution side
weak sealed portion  17 and the discharge side weak
sealed portion 18 were formed  and medicines were
filled in the first container portion 11  and the
second container portion 12, the plug was fitted into
the cylinder of the discharge port 27 and fixed,
whereby a  multi-chamber container containing sodium
cefazolin (solid  formulation) contained in the first
container portion 11 and  



a physiological salt solution contained in the second
container  portion 12 was obtained. [0112] Next, a
reinforcement film 20 was bonded to the 40  discharge
side weak sealed portion 18, the medical solution
side weak sealed portion 17, and each of the lateral
side strong  sealed portions 16 so that the first
container portion 11 of  the multi-chamber container
was covered by the reinforcement  film 20. [0113] To
bond the reinforcement film 20, a polyurethane  resin,
the trade name "Takelac (registered trademark)" made
by Mitsui Chemicals Polyurethanes, Inc., was used.
(0114] As shown in Table 1, the reinforcement film 20
was  bonded so as to be spaced by approximately 3 mm
from the first  border 19 between the discharge side
weak sealed portion 18  and the first container
portion 11 to the downstream side of  the discharge
direction 14 on the surface of the discharge side
weak sealed portion 18. That is, on the bonded portion
30 of  the reinforcement film 20, the distance between
an edge 38 of  the upstream side of the discharge
direction 14 and the first  border 19 between the
discharge side weak sealed portion 18  and the first
container 11 was set to approximately 3 mm. On  the
bonded portion 30 of the reinforcement film 20, an
edge  39 of the downstream side of the discharge
direction 14 was  aligned with the second border 34
between the discharge side  weak sealed portion 18 and
the empty container portion 13.  



[0115] The reinforcement film 20 was bonded so as to
be  spaced by approximately 5 mm from the border 21
between the  medical solution side weak sealed portion
17 and the first 41  container portion 11 to the
upstream side of the discharge  direction 14 on the
surface of the medical solution side weak  sealed
portion 17. That is, on the bonded portion 31 of the
reinforcement film 20, the distance from an edge 40 of
the  downstream side of the discharge direction 14 and
the border  21 between the medical solution side weak
sealed portion 17  and the first container portion was
set to approximately 5 mm.  Furthermore, on the
surfaces of the lateral side strong sealed  portions
16, the reinforcement film 20 was bonded so as to be
spaced by approximately 5 mm from the borders 22
between the  lateral side strong sealed portions 16
and the first container  portion 11 outward in the
width direction 15. Comparative Example 1 [0116] A
multi-chamber medical container was obtained in  the
same manner as in Example 1 except that the
reinforcement  film 20 was bonded as shown in the
column of Comparative Example  1 of Table 1 shown
below. [0117] In detail, the reinforcement film 20 was
bonded in  the same manner as in Example 1 on the
surfaces of the medical  solution side weak sealed
portion 17 and each of the lateral  side strong sealed
portions 16. That is, on the surface of  the medical
solution side weak sealed portion 17, the  



reinforcement film 20 was bonded so as to be spaced by
approximately 5 mm from the border 21 between the
medical  solution side weak sealed portion 17 and the
first container 42  portion 11 to the upstream side of
the discharge direction 14,  and on each of the
surfaces of the lateral side strong sealed  portions
16, the reinforcement film 20 was bonded so as to be
spaced by approximately 5 mm from the borders 22
between each  of the lateral side strong sealed
portions 16 and the first  container portion 11
outward in the width direction 15.  [0118] On the
other hand, on the surface of the discharge  side weak
sealed portion 18, the reinforcement film 20 was not
bonded, and on the surface of the empty container
portion 13,  the reinforcement film 20 was bonded
between a position spaced  by approximately 10 mm from
the second border 34 between the  discharge side weak
sealed portion 18 and the empty container  portion 13
to the downstream side of the discharge direction  14
(upstream side edge 38 in the discharge direction 14
of the  bonded portion 30) and a position spaced by
approximately 15  mm from the border to the downstream
side of the discharge  direction 14 (downstream side
edge 39 in the discharge direction  14 of the bonded
portion 30). Comparative Example 2 [0119] A
multi-chamber medical container was obtained in  the
same manner as in Example 1 except that the
reinforcement  film 20 was bonded as shown in the
column of Comparative Example  



2 of Table 1 shown below. [0120] In detail, the
reinforcement film 20 was bonded on  the surfaces of
the medical solution side weak sealed portion 43  17
and each of the lateral side strong sealed portions 16
in  the same manner as in Example 1. [0121] On the
other hand, on the surface of the discharge  side weak
sealed portion 18, the reinforcement film 20 was not
bonded, and on the surface of the empty container
portion 13,  the reinforcement film 20 was bonded to a
position spaced by  approximately 5 mm from the second
border 34 between the  discharge side weak sealed
portion 18 and the empty container  portion 13
(upstream side edge 38 in the discharge direction  14
of the bonded portion 30) from this second border 34
to the  downstream side of the discharge direction 14
(downstream side  edge 39 in the discharge direction
14 of the bonded portion  30). Comparative Example 3
[0122] A multi-chamber medical container was obtained
in  the same manner as in Example 1 except that the
reinforcement  film 20 was bonded as shown in the
column of Comparative Example  3 of Table 2 shown
below. [0123] In detail, the reinforcement film 20 was
bonded in  the same manner as in Example 1 on the
surfaces of the medical  solution side weak sealed
portion 17 and each of the lateral  side strong sealed
portions 16. 



[0124] On the other hand, on the surface of the
discharge  side weak sealed portion 18, the
reinforcement film 20 was bonded  so as to completely
overlap the discharge side weak sealed 44  portion 18.
That is, the upstream side edge 38 in the discharge
direction 14 of the bonded portion 30 was aligned with
the first  border 19, and the downstream side edge 39
in the discharge  direction 14 of the bonded portion
30 was aligned with the second  border 34. Comparative
Example 4 [0125] A multi-chamber medical container was
obtained in  the same manner as in Example 1 except
that the reinforcement  film 20 was bonded as shown in
the column of Comparative Example  4 of Table 2 shown
below. [0126] In detail, the reinforcement film 20 was
bonded in  the same manner as in Example 1 on the
surfaces of the medical  solution side weak sealed
portion 17 and each of the lateral  side strong sealed
portions 16. [0127] On the other hand, on the surface
of the discharge  side weak sealed portion 18, the
reinforcement film 20 was not  bonded, and on the
surface of the first container portion 11,  the
reinforcement film 20 was bonded a position spaced by
approximately 5 mm from the first border 19 between
the discharge  side weak sealed portion 18 and the
first container portion  11 and from this first border
19 to the upstream side of the  discharge direction 14
(upstream side edge 38 in the discharge  



direction 14 of the bonded portion 30) The downstream
side  edge 39 in the discharge direction 14 of the
bonded portion  30 of the reinforcement film 20 was
aligned with the first border 45  19. Comparative
Example 5 [0128] A multi-chamber medical container was
obtained in  the same manner as in Example 1 except
that the reinforcement  film 20 was bonded as shown in
the column of Comparative Example  5 of Table 2 shown
below. [0129] In detail, the reinforcement film 20 was
bonded in  the same manner as in Example 1 on the
medical solution side  weak sealed portion 17 and each
of the lateral side strong sealed  portions 16. [0130]
On the other hand, on the surface of the discharge
side weak sealed portion 18, the reinforcement film 20
was not  bonded, and on the surface of the first
container portion 11,  the reinforcement film 20 was
bonded between a position spaced  by approximately 10
mm to the upstream side of the discharge  direction 14
from the first border 19 between the discharge  side
weak sealed portion 18 and the first container 11
(downstream side edge 39 in the discharge direction 14
of the  bonded portion 30) and a position spaced by
approximately 15  mm from the first border 19 to the
upstream side of the discharge  direction 14 (upstream
side edge 38 in the discharge direction  14 of the
bonded portion 30). 



Evaluation test [0131] The multi-chamber medical
containers formed in  Example 1 and Comparative
Examples 1 to 5 were placed on a flat 46  table surf
ace and the medical solution side weak sealed portions
17 were opened by pressing the second container
portions 12  by the palms of the hands to communicate
the second container  portions 12 and the first
container portions 11 with each other.  Then, the
discharge side weak sealed portions 18 were opened  by
pressing the two communicated container portions 11
and 12  by the palms of the hands to communicate the
two container  portions 11 and 12 with the empty
container portions 13.  [0132] Among the
above-described operations, feeling on  the hand when
opening the discharge side weak sealed portion  18 was
evaluated based on the following criteria. 0
(Excellent) : Sufficient reinforcement effect was
obtained.  Q (Good): Reinforcement effect was
recognized. 0 (Fair): Reinforcement effect was
recognized although the  degree thereof was small. X
(Poor): No reinforcement effect was recognized. [0133]
For evaluation, 10 bags of the sample were tested  per
one experiment example (comparative example) The
results  are shown in Table 1 and Table 2. 47  N O pp
r r r  
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Example 1, the  reinforcement effect on the discharge
side weak sealed portion  



18 was excellent. [0135] On the other hand, in
Comparative Example 5, no  reinforcement effect on the
discharge side weak sealed portion  18 was recognized,
and in Comparative Examples 1, 2 and 4, the
reinforcement effect wasinsufficientin practical use
although  it was recognized.  [0136] In Comparative
Example 3, the reinforcement effect  on the discharge
side weak sealed portion 18 was recognized,  however,
due to an influence from swelling of the first
container  portion 11, the reinforcement film20
couldnotbe evenlybonded,  and the reinforcement effect
on the discharge side weak sealed  portion 18 also
varied in the width direction 15 of the discharge
side weak sealed portion 18. [0137] The present
invention was provided as the  illustrated embodiment
of the invention, however, this is only  an exemplif
ication, and its interpretation should not be limited.
Variations of the invention obvious to persons skilled
in the  art that the invention belongs to are included
in the scope  of claims shown below. Industrial
Applicability [0138] The method for reinforcing a weak
sealed portion  of a multi-chamber medical container
is widely preferable for  use to selectively improve
the peel strength of any weak sealed 50  portion in
the multi-chamber medical container including a
plurality of weak sealed portions. 



51  Claims 1. A method for reinforcing a weak sealed
portion of a  multi-chamber medical container,
comprising: a multi-chamber container forming step for
forming a  multi-chamber medical container,
comprising; a first container portion for containing a
medicine,  a second container portion for containing a
medical  solution, disposed adjacent to the first
container portion, an empty container portion disposed
adjacent to an  opposite side of the second container
portion with respect to  the first container portion,
a pair of lateral side strong sealed portions which
are  disposed while spaced from each other in a width
direction  crossing a medical solution discharge
direction from the second  container portion toward
the empty container portion through  the first
container portion, and form both side end portions  of
each of the container portions, a medical solution
side weak sealed portion which is  provided across
each of the lateral side strong sealed portions  and
forms a partition between the first container portion
and  the second container portion, and is opened when
a pressure  inside the second container portion
becomes high, and a discharge side weak sealed portion
which is provided  across each of the lateral side
strong sealed portions and forms  a partition between
the first container portion and the empty 



52  container portion, and is opened when a pressure
inside the  first container portion becomes high,
wherein each container portion has a front surface
side  film and a back surface side film which are
sealed by each of  the sealed portions and overlapped
with each other; and a weak sealed portion reinforcing
step for bonding a  reinforcement film for reinforcing
the discharge side weak  sealed portion so as to cover
the surface of at least either  one of the front
surface side film and the back surface side  film of
the first container portion, and on the surfaces of
the medical solution side weak sealed portion, the
discharge  side weak sealed portion, and the pair of
lateral side strong  sealed portions so as to be
spaced from a first border of the  discharge side weak
sealed portion with the first container  portion to
the downstream side of the discharge direction.  2.
The method for reinforcing a weak sealed portion of a
multi-chamber medical container according to Claim 1,
wherein  the reinforcement film is bonded so as to
cover the surfaces  of both the front surface side
film and the back surface side  film. 3. The method
for reinforcing a weak sealed portion of a
multi-chamber container according to Claim 2, wherein
the  reinforcement film is a gas barrier film which
blocks permeation  of air and vapor. 4. The method for
reinforcing a weak sealed portion of a 



53  multi-chamber medical container according to Claim
2, wherein  the reinforcement film is a UV barrier
film which blocks  penetration of ultraviolet rays. 5.
The method for reinforcing a weak sealed portion of a
multi-chamber medical container according to any of
Claims 1  through 4, wherein the reinforcement film is
bonded on each  of the lateral side strong sealed
portions so as to be spaced  from borders with the
first container portion outward in the  width
direction. 6. The method for reinforcing a weak sealed
portion of a  multi-chamber medical container
according to any of Claims 1  through 5, wherein the
discharge side weak sealed portion has  an
easy-opening portion which is more easily opened than
other  portions by a pressure which acts on the
discharge side weak  sealed portion when the discharge
side weak sealed portion is  opened. 7. A method for
reinforcing a weak sealed portion of a  multi-chamber
medical container according to Claim 6, wherein  the
easy-opening portion has a projection where the
discharge  side weak sealed portion projects toward an
upstream side of  the discharge direction, and a
second border of the projection  at an upstream side
end portion in the discharge direction with  the empty
container portion is disposed closer to the upstream
side of the discharge direction than the first border
of the  discharge side weak sealed portion adjacent to
the projection 



54  with the first container portion. 8. The method
for reinforcing a weak sealed portion of a
multi-chamber medical container according to Claim 6
or 7,  wherein two or more easy-opening portions are
provided on the  discharge side weak sealed portion. 


