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(54) MEDICINE CONTAINER AND SYRINGE

(57) By having a chamber for containing a medicine
in at least a portion of the chamber, an inlet passage
extending between the chamber and an outside of the
container to allow the medicine to be supplied into the
chamber through the inlet passage, a closing part form-
ing a part of the chamber, a body forming the inlet pas-
sage and another part of the chamber, and a breakable

part between the body and the closing part, and break-
ing at least a portion of the breakable part to separate
the closing part from a container, the medicine is sup-
plied or injected to be contained in the container for med-
icine from which the medicine is discharged to the out-
side of the container through the broken breakable por-
tion while the medicine is prevented from passing the
inlet path.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a container for
containing therein a medicine, and a syringe for contain-
ing therein the medicine.

PRIOR ART

[0002] In an extracorporeal circulation path such as
an artificial dialyser, a blood plasma separator, a blood
circuit or the like, since a blood coagulation component
is activated by a contact between a blood and an air bub-
ble and/or between the blood and a substance other
than an intima of blood vessel, a stagnation of blood flow
or the like, it is necessary for a medicine for preventing
the blood from coagulating to be supplied. An example
of such medicine is nafamostat mesilate (protease in-
hibitor). In an operating sequence for setting the medi-
cine on an apparatus, a dissolution liquid (for example,
5%-glucose injection) is drawn into a syringe by suction
at first, and the dissolution liquid is injected from the sy-
ringe to the freeze-dried medicine contained by a glass
container so that the medicine is dissolved in the disso-
lution liquid in the glass container to form a solution in-
cluding the medicine. Subsequently, the solution includ-
ing the medicine (for example, medicine total amount
10-300 mg) is drawn into the syringe by suction, and this
is set on a syringe mounting portion of a dialyser (or sy-
ringe pump and so forth).

SUMMARY OF THE INVENTION

[0003] An object of the present invention is to provide
a medicine container by which a medicine contained by
the medicine container is prevented effectively from be-
ing contaminated by an environment surrounding the
container.
[0004] A container for a medicine, according to the in-
vention, comprises, a chamber for containing the med-
icine in at least a portion of the chamber, an inlet pas-
sage extending between the chamber and an outside of
the container to allow the medicine to be supplied into
the chamber through the inlet passage, a closing part
forming a part of the chamber, a body forming the inlet
passage and another part of the chamber, and a break-
able part between the body and the closing part, wherein
by breaking at least a portion of the breakable part to
separate the closing part from the container, the medi-
cine is allowed to be discharged to the outside of the
container through the broken breakable part while the
medicine is prevented from passing the inlet passage.
[0005] According to the invention, since the container
for the medicine comprises the breakable part between
the body and the closing part, and by breaking the at
least a portion of the breakable part to separate the clos-
ing part from the container, the medicine is allowed to

be discharged to the outside of the container through
the broken breakable part while the medicine is prevent-
ed from passing the inlet passage, the medicine is taken
out of the container through an opening newly formed
by the broken breakable part so that taking the medicine
out of the container through the extremely clean opening
which has not been contaminated by an environment
surrounding the container just after forming the opening
becomes possible.
[0006] It is effective for preventing the contamination
caused by an assembly that the body, the closing part
and the breakable part are monolithic, or particularly that
the body, the closing part and the breakable part are
monolithically formed by a synthetic resin.
[0007] If a cross-sectional area of the breakable part
along an imaginary plane perpendicular to a flow direc-
tion of the medicine discharged to the outside of the con-
tainer is significantly smaller than a cross-sectional area
of the body along the imaginary plane perpendicular to
the flow direction of the medicine discharged to the out-
side of the container and a cross-sectional area of the
closing part along the imaginary plane perpendicular to
the flow direction of the medicine discharged to the out-
side of the container, an area of the breakable part newly
exposed by breaking the breakable part is significantly
small to minimize a deformation of the breakable part
caused by breaking the breakable part.
[0008] If the container further comprises a stopper
slideable in the inlet passage while sealing hermetically
the inlet passage, a hermetic seal of the chamber is suf-
ficient and a flow-out of the medicine to the outside of
the container through the inlet passage is more securely
prevented. The chamber may contain the medicine of
dry condition.
[0009] If the container further comprises the stopper
guided by the inlet passage to slide therein, and the inlet
passage includes a first area which is relatively far away
from the breakable part and forms a clearance between
the inlet passage and the stopper to allow a gaseous
communication between the chamber and the outside
of the container, and a second area which is relatively
near by the breakable part and is hermetically sealed by
the stopper, both of freeze-dry of the medicine and the
hermetic seal of the chamber containing the medicine
are performed while the stopper is held in the inlet pas-
sage. If the container further comprises the stopper
slideable in the inlet passage while sealing hermetically
the inlet passage, and an injection needle, the medicine
may be discharged to the outside of the container
through the breakable part and the injection needle
when the stopper moves in the inlet passage toward the
breakable part. When the container further comprises a
flange extending perpendicularly to a longitudinal axis
of the inlet passage, a distance between the flange and
the breakable part in a longitudinal direction of the inlet
passage may be prevented from becoming not less than
a predetermined distance. When the body includes a
protrusion extending perpendicularly to a longitudinal
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axis of the inlet passage, the flange discrete relative to
the body may contact the protrusion to prevent the dis-
tance between the flange and the breakable part in the
longitudinal direction of the inlet passage from becom-
ing not less than the predetermined distance.
[0010] If a cover covering the closing part extends
over the breakable part to fit onto the body, the breaka-
ble part is prevented from being broken and a contam-
ination of the breakable part is prevented. If the cover
is prevented from contacting the breakable part when
fitting onto the body, an undesirable damage of the
breakable part is restrained.
[0011] A method for containing a medicine into a con-
tainer, according to the invention, comprises the steps
of:

preparing the medicine container comprising a
chamber for containing the medicine in at least a
portion of the chamber, an inlet passage extending
between the chamber and an outside of the contain-
er to allow the medicine to be supplied into the
chamber through the inlet passage, a closing part
forming a part of the chamber, a body forming the
inlet passage and another part of the chamber, and
a breakable part between the body and the closing
part, wherein-the medicine is allowed to be dis-
charged to the outside of the container through the
broken breakable part when at least a portion of the
breakable part is broken to separate the closing part
from the container,
feeding the medicine into the chamber,
positioning a stopper at a first area of the inlet pas-
sage relatively far away from the breakable part so
that a clearance between the inlet passage and the
stopper is formed to allow a gaseous communica-
tion between the chamber and the outside of the
container,
drying the medicine by discharging a moisture from
the chamber through the clearance to the outside
of the container, and
positioning the stopper at a second area of the inlet
passage relatively near by the breakable part so
that the inlet passage is hermetically sealed by the
stopper.

[0012] According to the invention, since the container
comprises the breakable part between the body and the
closing part, and by breaking the at least a portion of the
breakable part to separate the closing part from the con-
tainer, the medicine is allowed to be discharged to the
outside of the container through the broken breakable
part while the medicine is prevented from passing the
inlet passage, the medicine is taken out of the container
through an opening newly formed by the broken break-
able part so that taking the medicine out of the container
through the extremely clean opening which has not
been contaminated by an environment surrounding the
container just after forming the opening becomes pos-

sible.
[0013] It is preferable for preventing an inside of the
chamber from being contaminated and inserting secure-
ly the stopper into the inlet passage that a gaseous pres-
sure in the chamber is less than an atmospheric pres-
sure when the stopper is being positioned at the second
area relatively near by the breakable part, and the con-
tainer is arranged in a gaseous environment of the at-
mospheric pressure after the stopper is positioned at the
second area relatively near by the breakable part. It is
preferable for a smooth movement and sealing of the
stopper in the inlet passage with a surface of the stopper
formed of, for example, isobutylene-isoprene rubber
and contacting the inlet passage that a temperature in
the chamber is less than 60°C, preferably less than
50°C (preferably not less than 1°C) when the stopper is
being positioned at the second area relatively near by
the breakable part, and the container is arranged in an
environment of room temperature (1-30°C) after the
stopper is positioned at the second area relatively near
by the breakable part.
[0014] It is effective for a supply of the medicine to-
ward the closing part and a smooth movement of the
medicine toward the opening formed by breaking the at
least a portion of the breakable part that the inlet pas-
sage, closing part and breakable part are substantially
aligned along an axis parallel to a longitudinal axis of
the inlet passage.
[0015] In a medicine package set of the invention, a
medicine of dry condition is contained by an inner side
of a front end of a plastic syringe outer tube, and her-
metically sealed by an elastic stopper detachably
mounted on a front end of a plunger. At the front end of
the syringe outer tube, a projection for a discharge hole
with a ring-shaped cut-in groove for breaking is mono-
lithically formed with the syringe outer tube, and a break-
ing tool operating also as a protecting cap may be fitted
onto an outer surface of the projection for the discharge
hole. Or a clearance forming recess for forming a clear-
ance between the elastic stopper and a base portion of
the syringe outer tube when the elastic stopper is fitted
into the base portion of the syringe outer tube by a small
depth may be formed on an inner surface of the base
portion of the syringe outer tube. Further, the medicine
package set may be hermetically sealed and contained
by a hermetically sealing case made of an aluminum de-
posited film, silica deposited film or the like.
[0016] The syringe of the invention has a charged por-
tion to be charged with the medicine, and a discharge
portion forming a discharge passage through which the
medicine is discharged from the charged portion, and
the discharge portion is formed in such a manner that
the discharge passage is closed, and has a weak part
for releasing the closing of the discharge passage. In
this structure, the medicine is prevented from being dis-
charged to the outside when the discharge passage is
closed, although the medicine in the charged portion is
finally discharged from the discharge passage of the dis-
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charge portion. Therefore, it is possible that the medi-
cine is inserted and the syringe charged with the medi-
cine is set on a freeze-dry device when the discharge
passage is closed. The closing of the discharge pas-
sage is released by breaking the weak part and the sy-
ringe is mounted on, for example, a syringe pump, when
the medicine is actually used.
[0017] A mounting portion for a jig for breaking the
weak part is preferably formed. The breaking means a
release of the closing of the discharge passage by bend-
ing, twisting, cutting or the like. The weak part causes
the release of the closing of the discharge passage with
a small breaking force. The jig makes the breaking of
the weak part easy. Therefore, in the above points, the
syringe can be used easily.
[0018] In an embodiment of the invention, the weak
part is formed at the front end of the discharge passage
or adjacent to the front end, and it is preferable that the
jig mounting portion on which the jig is mounted is
formed adjacent to the weak part. In this structure, the
discharge passage, weak part and jig mounting portion
can be formed monolithically so that a producing cost of
the syringe is advantageously decreased. Further, since
the weak part and jig mounting portion are adjacent to
each other, a breaking force by the jig is effectively ap-
plied to the weak part. A concrete shape of the jig mount-
ing portion is, for example, a column-shaped body of
rectangular cross section. If the jig to be mounted on the
jig mounting portion with such shape has a column-
shaped hole of rectangular cross section, the breaking
force is easily applied to the weak part by twisting the
jig. In another preferred embodiment of the invention,
the discharge portion is formed at an end of the tube-
shaped charged portion, a flange is formed at another
end of the tube-shaped charged portion, and the flange
and the charged portion are separable from each other.
The flange is necessary for positioning the syringe when
being mounted on the syringe pump, but is not conven-
ient when the syringe charged with the medicine is
mounted on the freeze-dry device. That is, although it is
preferable that the syringes as many as possible are set
vertically when being mounted on the freeze-dry device,
the flange integrally arranged on the syringe decreases
a space for setting the syringe. Therefore, the flange and
the charged portion are separable from each other, the
flange is detached when the syringe is mounted on the
freeze-dry device, and the flange is attached when the
syringe is set on the syringe pump. By this operation,
the syringe is used easily.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a cross sectional view showing an embod-
iment of medicine package set of the invention.
Fig. 2 is a side view of a syringe outer tube.
Fig. 3 is a back view of the syringe outer tube.

Fig. 4 is an enlarged cross sectional view of a pro-
jection for a discharge hole.
Fig. 5A is a front view of an external flange.
Fig. 5B is a side view of the external flange.
Fig. 5C is a back view of the external flange.
Fig. 6 is a partially cross sectional view of an elastic
stopper.
Fig. 7 is an oblique projection view of a cutting tool.
Fig. 8 is an oblique projection view of a disassem-
bled syringe.
Fig. 9 is a cross sectional view showing an aligned
condition in which the syringe outer tubes are
charged with a medicine, and the elastic stoppers
are fitted into by a small depth in a freeze-dry room.
Fig. 10 is an enlarged longitudinally-cross-sectional
view showing a fitting condition between the syringe
and the elastic stopper in the freeze-dry room.
Fig. 11 is an enlarged cross-sectional view showing
the fitting condition between the syringe and the
elastic stopper in the freeze-dry room.
Fig. 12 is an oblique projection view of a support
member of the syringe outer tube.
Fig. 13 is an explanatory view of a device for further
pressing downward the elastic stopper fitted by the
small depth into the syringe outer tube after the
freeze-dry in the freeze-dry room.
Fig. 14 is a cross sectional view showing a condition
in which the freeze-dried medicine is hermetically
sealed in the syringe outer tube by the elastic stop-
per.
Fig. 15 is an oblique projection view showing a seal-
ing bag.
Fig. 16 is an oblique projection view showing a con-
dition in which the sealing bag is cut to be opened.
Fig. 17 is an oblique projection view showing a con-
dition in which the cutting tool is applied to the pro-
jection for the discharge hole of the syringe outer
tube.
Fig. 18 is a plan view showing a condition in which
the cutting tool is fitted onto a base portion of the
projection for the discharge hole of the syringe outer
tube.
Fig. 19 is a side view showing a condition in which
the external flange is mounted on the base portion
of the portion of the syringe outer tube, and an in-
jection needle is applied to the base portion of the
opened projection for the discharge hole.'
Fig. 20 is a partially cross sectional view showing a
fitting between the syringe outer tube and the exter-
nal flange as shown in Fig. 19.
Fig. 21 is an explanatory view of an operation for
drawing a dissolution liquid into the syringe outer
tube with suction.
Fig. 22 is an oblique projection view showing a con-
dition in which the syringe is set onto a syringe
mounting portion of a dialyser.
Fig. 23 is a plan view of the syringe mounting portion
on which the syringe is mounted.
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Fig. 24 is a circuit diagram showing an external cir-
culation path.
Fig. 25 is a cross sectional view showing an entire
structure of a syringe of another embodiment of the
invention.
Fig. 26 is an enlarged cross sectional view of a dis-
charge portion of the syringe as shown in Fig. 25.
Fig. 27 is a view of the syringe as seen from an ar-
row 10S in Fig. 25.
Fig. 28A is a first side view showing a jig (cover) to
be mounted onto a jig (cover) mounting portion.
Fig. 28B is a partially cross sectional front view of
the jig.
Fig. 28C is a second side view showing the jig.
Fig. 29 is a view showing the syringe and a detach-
able flange as seen from an arrow 10T in Fig. 25.
Fig. 30 is a cross sectional view showing an engag-
ing condition between the syringe and the detach-
able flange.
Fig. 31A is a cross sectional view showing the sy-
ringe during the freeze-drying.
Fig. 31B is a cross sectional view showing the sy-
ringe after the freeze-drying
Fig. 32A is a partially cross sectional view showing
an alternative embodiment of the flange at the end
of the container of the invention.
Fig. 32B is a side view showing the alternative em-
bodiment of the flange at the end of the container
of the invention.
Fig. 33 is a view of the flange as shown in Figs. 32A
and 32B as seen from an arrow in Fig. 32B.
Fig. 34 is an oblique projection schematic view of
the flange as shown in Figs. 32A and 32B.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0020] Fig. 1 is a cross sectional view of a medicine
package set F made of a plastic material, and an engage
flange 3 and two clearance forming recesses 4 opening
outward are formed on a base portion of a syringe outer
tube 1 (refer to Figs. 2 and 3). On the other hand, a ta-
pered projection 5 for a discharge hole to be opened by
being cut is formed at an outward front end of the syringe
outer tube 1, and a cut portion 8 to be cut off is mono-
lithically formed on a base portion 6 thereof through a
ring-shaped cut groove 7 for being cut (hereafter, called
as a cut groove) (refer to Fig. 4). A medicine q of dry
condition by a freeze-dry is contained at an inside of the
front end thereof with hermetic seal by an elastic stopper
11 contacting the syringe outer tube 1 through an elastic
member such as rubber member or the like, and a plung-
er 21 is joined with the elastic stopper 11. Incidentally,
the medicine is the above described nafamostat mesi-
late (protease inhibitor) as a general principle in the in-
vention.
[0021] Figs. 5A-5C show an external flange 9, an
opening 10 thereof is slightly smaller than an outer di-

ameter D (refer to Fig. 2) of the syringe outer tube 1,
and the external flange 9 is fitted detachably on a base
portion 2 of the syringe outer tube 1 so that the external
flange 9 is engaged with an engage groove 162 to be
fixed when the syringe outer tube 1 is set on a syringe
mounting portion 16 (refer to Figs. 22 and 23) of a dia-
lyser (or syringe pump) 15 as described below.
[0022] Fig. 6 shows the elastic stopper 11 to be insert-
ed with hermetic seal into the syringe outer tube 1, three
sealing circumferential protrusions 12 contacting an in-
ner peripheral surface of the syringe outer tube 1 are
formed on an outer peripheral surface thereof, and a fe-
male screw 13 is arranged on a bottom thereof so that
a male screw 22 projecting on a front end of the plunger
21 is screwed into the female screw 13 to joining the
elastic stopper 11 and the plunger 21 (refer to Fig. 1).
When the elastic stopper 11 is fitted into the base portion
2 of the syringe outer tube 1 by a small depth (refer to
Figs. 9 and 10), clearances G for discharging the air are
formed between the recesses 4 and the elastic stopper
11 (refer to Fig. 11).
[0023] Fig. 7 shows a cutting tool 18 operating also
as a cap, a grasping portion 20 is monolithically formed
on a back portion of a tube-shaped portion 19 to be fitted
onto the projection 5 for the discharge hole of the syringe
outer tube 1, the tube-shaped portion 19 is fitted onto
the outer surface of the projection 5 for the discharge
hole to protect the projection 5 for the discharge hole
when being stored (refer to Figs. 8 and 18), and the
grasping portion 20 is grasped to bend the cut groove 7
to be cut off while moving back the tube-shaped portion
19 slightly from the fitting position, so that the base por-
tion 6 of the projection 5 for the discharge hole is opened
to become usable by removing the cut portion 8.
[0024] Fig. 8 is an oblique projection view of a disas-
sembled syringe S formed by the syringe outer tube 1,
external flange 9, elastic stopper 11 and plunger 21. The
syringe outer tube 1, external flange 9 and plunger 21
are made of a plastic material such as polyethylene
(PE), polypropylene (PP), cyclic olefin copolymer
(COC), silica deposited plastic or the like. The polypro-
pylene (PP) is light and cheap, and has a good machina-
bility (moldability), no effluence and good chemical re-
sistance so that the above medicine package set can
be provided cheaply, and PP is recyclable while treat-
ment thereof easy so that it is advantageous in environ-
mental problem.
[0025] Fig. 9 shows a condition in which each of the
syringe outer tubes 1 is charged with a medicine liquid
p of a unit amount (10-300mg at freeze-dried condition)
to be used, and the elastic stoppers 11 are inserted in
to the base portions 2 at a small depth while being ver-
tically aligned in a freeze-drying room 25. Each of the
syringe outer tubes 1 is stably supported by fitting the
front end thereof into a fitting recess 27 of a supporting
member 26 (refer to Fig. 12). In this aligned condition,
a distance between the syringe outer tubes 1 is set small
by removing the outer flange 9 so that the syringe outer
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tubes 1 of larger total number are contained in the lim-
ited freeze-drying room 25.
[0026] A reason as to why the front end of the elastic
stopper 11 is inserted into the base portion 2 of the sy-
ringe outer tube 1 at the small depth in the freeze-drying
room 25 as described above (refer to Figs. 9 and 10) is
for forming clearances G relative to clearance forming
recesses 4 to allow a gas to be discharged from an in-
side of the syringe outer tube 1 to an outside during the
freeze-drying under a decreased pressure. Incidentally,
a number of the recesses 4 may be one, or not less than
three.
[0027] Fig. 13 is an explanatory drawing of a device
for closing the syringe outer tube 1 by the elastic stopper
11 when a freeze-drying of the medicine liquid p is com-
pleted in the freeze-drying room 25, 31 denotes a sta-
tionary floor member, 32 denotes a movable plate mem-
ber sliding vertically, 33 denotes a guide rail for guiding
the movable plate member 32 vertically, 34 denotes a
stopper, when the freeze-drying of the medicine liquid p
is completed in each of the syringe outer tubes 1 held
at the aligned condition, the movable plate member 32
is moved downward to contact a bottom portion of each
of the elastic stopper 11, and the bottom portion is
pressed down to a position of an end of the base portion
2 of the syringe outer tube 1 (refer to a two-dot chain
line in Fig. 14) so that each of the syringe outer tubes 1
is closed by the elastic stopper 11.
[0028] Just after a door of the freeze-drying room 25
is opened, the elastic stopper 11 closing each of the sy-
ringe outer tubes 1 under the decreased pressure as
described above is pressed downward toward the front
end (bottom portion) of the syringe outer tube 1 by the
atmospheric pressure to hermetically seal the freeze-
dried medicine q (refer to Fig. 14). The atmospheric
pressure is applied to the bottom of the elastic stopper
11 to press the elastic stopper 11 downward during the
sealing process by the atmospheric pressure, so that
the inside of the syringe outer tube 1 is hermetically
sealed by the elastic stopper 11 to prevent the medicine
q from contacting the atmospheric air and being con-
taminated.
[0029] Subsequently, a male screw 22 at a front end
of the plunger 21 is screwed into a female screw 13 of
the elastic stopper 11 to integrate the elastic stopper 11
and the plunger 21 (refer to Fig. 1), and a cutting tool 18
is fitted on the projection 5 for the discharge hole (refer
to Figs. 17 and 18), this is contained together with the
injection needle 23 (refer to Fig. 19) and outer flange 9
(refer to Fig. 5) by a separately prepared sealing bag 28
made of a flanged aluminum or silica deposited film (re-
fer to Fig. 15), and an opening 29 thereof is sealed so
that the syringe outer tube 1 with the hermetically sealed
medicine q therein is assembled with the other attach-
ments to form a set to be transferred in an aseptic con-
dition from a factory through a distribution system to
each hospital and stored therein.
[0030] When this medicine package set F is used, a

notch portion 30 (refer to Fig. 16) formed on a bottom
portion of the sealing bag 28 is cut off to take out the
contained matters, at first, the cutting tool 18 fitted on
the projection 5 for the discharge hole is slightly moved
backward from the fitting position shown in Fig. 18 and
bent to cut off the cut groove 7 (refer to Fig. 4) and re-
move the cut portion 8, and the injection needle 23 is
mounted on the base portion 6 while the outer flange 9
is mounted on the base portion 2 of the syringe outer
tube 1 (refer to Fig. 19 and 20).
[0031] Subsequently, a separately prepared dissolu-
tion liquid 37 (for example, 5%-glucose injection) in a
container 36 is injected into the syringe outer tube 1 to
dissolve the medicine q (refer to Fig. 21), and immedi-
ately this is set on the syringe mounting portion 16 of
the dialyser (or syringe pump) 15 (refer to Figs. 22 and
23) to start an injection of the medicine q into an extra-
corporeal circulation path 41 (refer to Fig. 24). There-
fore, a complicated preparation in the prior art is not nec-
essary and the setting operation is made significantly
easy.
[0032] The syringe mounting portion 16 of the dialyser
15 (refer to Figs. 22 and 23) has a pair of grooves 161
for fitting the syringe outer tubes 1 therein, an engage
groove 162 for engaging the outer flanges 9, a fixing
member 163 for pressing the syringe outer tubes 1 to
be fixed, and a moving arm 164 for pressing the base
portion of the plunger 21 to move. The moving arm 164
is moved in a guide groove 165 by a driving source in a
body of the dialyser 15 to supply the dissolved medicine
q in the set syringe outer tube 1 by a discharged amount
per a predetermined time period (constant discharging
speed).
[0033] As described above, the syringe outer tube 1
can be set on the device just after the dissolution liquid
37 is injected into the syringe outer tube 1 taken out of
the sealing bag 28 to dissolve the medicine q, and an
operation for setting is made significantly easy, so that
an operating efficiency is remarkably improved and a
degree of contamination of the medicine q in this time
period is significantly decreased in comparison with the
prior art.
[0034] Fig. 24 shows a circuit (external circulation
path 41) during dialyzing, 42 is an artery side circuit, 43
is a vein side circuit, 44 is a heparin circuit, 45 is a by-
pass circuit, 46 is a physiological saline solution liquid,
47 is a blood pump, 48 is an air trap, 49 is a dialyser, 50
is a pressure meter, 51 is an air trap, 52 is a bypass
circuit, the syringe outer tube 1 is connected to the
heparin circuit 44 so that the medicine q thereof inhibits
an activity of a protease in the external circulation path
41 to prevent effectively a blood coagulation.
[0035] Another preferred embodiment is described
below. Fig. 25 is a view showing a whole of a structure
of a syringe 101, Fig. 26 is an enlarged cross sectional
view of a discharging portion, and Fig. 27 is a front view
(view seen from a direction of an arrow 10S in Fig. 25)
of the syringe shown in Fig. 25.
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[0036] The syringe 101 has mainly a syringe body 110
and a plunger 130, and the syringe body 110 is divided
to a charged portion 10X, a discharging portion 10Y and
a jig mounting portion 10Z. The charged portion 10X has
a charged tubular space 111 to be charged with the med-
icine, an outer tube 112 forming the 111, and a flange
mounting portion 112c for mounting a flange 113. The
outer tube 112 is cylindrical or substantially cylindrical,
has the discharging portion 10Y at an end thereof, and
an inlet portion 112a at another end for inserting the
medicine and the plunger 130. The end of the outer tube
112 with the discharging portion 10Y has a frustum of
cone shape.
[0037] A material forming the syringe 101 is prefera-
bly polyethylene (PE), polypropylene (PP), cyclic olefin
copolymer (COC), silica deposited plastic or the like. By
using the resin, the charged portion 10X, discharging
portion 10Y and jig mounting portion 10Z are formed
monolithically.
[0038] As shown intelligibly in Fig. 26, the discharging
portion 10Y extends from the end of the outer tube 112
as a needle, and a first discharge path 114 and a second
discharge path 115 are formed in an interconnection
condition. The first discharge path 114 is formed by a
first path forming tube 114a, and the second discharge
path 115 is formed by a second path forming tube 115a,
respectively. As a size of the discharge path, for exam-
ple, the first discharge path 114 is φ2.0-2.4 mm of tubular
shape, and the second discharge path 115 is φ4.2 mm
of tubular shape.
[0039] As shown in Fig. 26, a front end of the first dis-
charge path 114 is closed, so that the medicine inserted
in the charged tubular space 111 is not discharged in
this condition. A weak portion 10W is formed at a front
end of the first path forming tube 114a, and is composed
of a notch forming tube 116 with an outer diameter small-
er than the first path forming tube 114a, and a notch 117
formed on an outer periphery thereof. An outer diameter
of the notch forming tube 116 is about φ2.8 mm, and a
notch 117 is formed as a V-cross-sectional shaped
groove of depth of about 0.15 mm. By breaking the notch
117, the first discharge path 114 is opened. A position
of the notch 117 is at the front end of the first discharge
path 114 or adjacent to the front end.
[0040] Incidentally, as a concrete structure of the
weak portion 10W, a gradually decreasing thickness
structure other than the notch 117 may be used. The
notch 117 may be a slit-shaped groove, a concave
groove or the other various shape.
[0041] A jig mounting column 118 operating as a jig
mounting portion Z is formed at a forward end of the .
notch forming tube 116. The jig mounting column 118 is
formed as a rhomb shaped cross section column, and
a size of the rhomb is, for example, of diagonal length
of 2.0 mm X 2.8 mm. The cross sectional shape of the
jig mounting column 118 may be rectangular, for exam-
ple, square or oblong.
[0042] As shown in Fig. 27, the first path forming tube

114a and so forth are arranged at a position eccentric
from a center of the outer tube 112.
[0043] As a next, a structure of a jig mounted on the
jig mounting portion 10Z is explained on Fig. 28. Fig. 28
(a) is a front view, (b) is a side view whose upper side
is a cross section and whose lower side shows an ex-
terior appearance, and (c) is a back view, respectively.
A jig 140 includes a pinching portion 141 to be operated
by fingers, and a body portion 142. The pinching portion
141 is flat plate shaped, and has many projection 141a
for easy pinching on an outer surface. The body portion
142 has a guide hole 142a, a rhomb shaped hole 142b
into which the jig mounting column 118 is inserted, and
four small projections 142c on an inner surface of the
rhomb shaped hole 142b. The jig 140 is made of, for
example, polyethylene (PE), polypropylene (PP) or the
like.
[0044] Briefly explaining a method of using the jig 140,
the jig mounting column 118 of the jig mounting portion
10Z of the syringe is inserted into the rhomb shaped hole
142b of the jig 140 and rotated on an axis of the syringe
101 by pinching the pinching portion 141 with fingers,
so that the notch 117 of the weak portion 10W is broken
to open the first discharge path 114.
[0045] On Figs. 29 and 30, structures of the outer tube
112 around the inlet portion 112b and the flange 113 are
explained. Fig. 29 is a view as seen from an arrow 10T
in Fig. 25 (the plunger 130 is eliminated) while the flange
113 is removed from the outer tube 112 of the syringe
101 for easy understanding. Fig. 30 is an enlarged cross
sectional view of the inlet portion 112b, an upper half
thereof shows V-V cross section of Fig. 29, a lower half
thereof shows VI-VI cross section of Fig. 29, and a por-
tion showing the flange 13 shows VII-VII cross section
of Fig. 29, respectively.
[0046] As shown in Figs. 29 and 30, the inlet portion
112b has a flange mounting portion 112c for mounting
the flange 113, and enlarged diameter portions 112d at
two circumferential positions. A mounting projection
112e is formed circumferentially on the flange mounting
portion 112c. The enlarged diameter portions 112d have
inner diameters slightly larger than an inner diameter of
the outer tube 112. Further, a tapered surface 112f is
formed on the inlet portion 112b for easy insertion of a
gasket 120, and ball-shaped projections 112g are
formed at four circumferential positions deeper than the
tapered surface 112f.
[0047] As shown in Fig. 29, the flange 113 has a pair
of left and right jaw portions 113a, a connection portion
113b connecting the jaw portions 113a, and a circum-
ferential groove 113c on which a mounting projection
112g is fitted. Fig. 30 shows a condition in which the
flange 113 is mounted.
[0048] In Fig. 25, the gasket 120 is attached to the
front end of the plunger 130. The gasket 120 is made of
preferably a rubber, and has the female screw 120a to
be screwed onto the male screw 130a formed on the
front end of the plunger 130, and annular projections
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120b on an outer surface. As shown in Fig. 25, the
charged space 111 is hermetically sealed from the out-
side when the gasket 120 is pressed into the charged
space 111 by a certain degree, but the charged space
111 and the outside communicate with each other
through clearances 112h (refer to Fig. 29) formed on the
enlarged diameter portions 112d when the gasket 120
is mounted on the inlet portion 112b.
[0049] As a next, a method of using the syringe 101
of the embodiment of the invention is explained. Any
medicine which can be dissolved by a water and freeze-
dried is usable as the medicine with which the syringe
101 is charged.
[0050] At first, the syringe 101 is vertically set as
shown in Fig. 31, and a medicine liquid 1M1 of aqueous
solution of the medicine is inserted through the inlet po-
tion 112b of the syringe 101. The syringe 101 is kept
vertically while the first discharge path 114 is closed, so
that the medicine liquid 1M1 does not leak. Subsequent-
ly, as shown in Fig. 31(a), the gasket 120 is mounted on
the inlet portion 112b. In this condition, the charged
space 111 and the outside communicate with each other
through the clearances 112h.
[0051] Subsequently, many of the syringes 101
charged with the medicine liquid 1M1 is set in the well
known freeze-drying device (not shown). Since the
flanges 113 are removed in this condition, the syringes
101 can be arranged in a space therefor. In the freeze-
drying device, the medicine liquid 1M1 is frozen, a vac-
uuming is performed, and a drying is performed to form
a powder medicine 1M2. In spite of the gasket 120, a
vaporized moisture can flow out through the clearances
112h. And, as shown in Fig. 31(b), the gasket 120 is
pressed down after the freeze-drying process to a posi-
tion at which an upper surface reaches a height of an
upper end surface of the outer tube 112. By this opera-
tion, the charged space 111 is hermetically sealed. Sub-
sequently, a room in which the syringes 101 are ar-
ranged is returned from a vacuumed pressure to the at-
mospheric pressure, the gasket 120 is pressed into the
inside of the outer tube 112 by a difference between the
pressure in the charged space 111 and the atmospheric
pressure. In this condition, the medicine 1M2 can be
stored in the syringe 101.
[0052] A case in which the medicine 1M2 is used is
explained below. The before mentioned jig 140 is
mounted on the jig mounting portion 10Z of the syringe
101, and the pinching portion 141 of the jig 140 is rotated
by fingers. By this operation, the closed condition of the
first discharge path 114 is released, so that the pow-
dered medicine 1M2 is dissolved by mounting the injec-
tion needle onto the discharging portion 10Y of the sy-
ringe 101 and injecting the medicine dissolution liquid
of a predetermined amount into the charged space 111.
For example, this syringe 101 is mounted onto the sy-
ringe pump to feed the medicine of a predetermined
amount per hour.
[0053] The syringe 101 is set on the syringe pump, to

press the plunger 130 to feed out the medicine of the
predetermined amount. Incidentally, the mounted flange
113 is set on a groove of the syringe pump to position
the syringe 101 on the syringe pump.
[0054] As shown in Figs. 32-34, the detachable outer
flange 9 and flange 113 may be replaced by a fixed
flange 203 extending radially outward from the syringe
202. The syringe 202 has a clearance 204 extending
radially distantly from the plunger 221 so that the mois-
ture is discharged out of the syringe through the clear-
ance portion 204 when freeze-drying the medicine while
the stopper is mounted on the syringe.

Claims

1. A container for a medicine, comprising,
a chamber for containing the medicine in at

least a portion of the chamber, an inlet passage ex-
tending between the chamber and an outside of the
container to allow the medicine to be supplied into
the chamber through the inlet passage, a closing
part forming a part of the chamber, a body forming
the inlet passage and another part of the chamber,
and a breakable part between the body and the
closing part, wherein by breaking at least a portion
of the breakable part to separate the closing part
from the container, the medicine is allowed to be
discharged to the outside of the container through
the broken breakable part while the medicine is pre-
vented from passing the inlet passage.

2. A container according to claim 1, wherein the body,
the closing part and the breakable part are mono-
lithic.

3. A container according to claim 1, wherein the body,
the closing part and the breakable part are mono-
lithically formed by a synthetic resin.

4. A container according to claim 1, wherein a cross-
sectional area of the breakable part along an imag-
inary plane perpendicular to a flow direction of the
medicine discharged to the outside of the container
is significantly smaller than a cross-sectional area
of the body along the imaginary plane perpendicular
to the flow direction of the medicine discharged to
the outside of the container and a cross-sectional
area of the closing part along the imaginary plane
perpendicular to the flow direction of the medicine
discharged to the outside of the container.

5. A container according to claim 1, further comprising
a stopper slideable in the inlet passage while seal-
ing hermetically the inlet passage.

6. A container according to claim 1, further comprising
the medicine of dry condition contained by the
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chamber.

7. A container according to claim 1, further comprising
a stopper guided by the inlet passage to slide there-
in, wherein the inlet passage includes a first area
which is relatively far away from the breakable part
and forms a clearance between the inlet passage
and the stopper to allow a gaseous communication
between the chamber and the outside of the con-
tainer, and a second area which is relatively near
by the breakable part and is hermetically sealed by
the stopper.

8. A container according to claim 1, further comprising
a stopper slideable in the inlet passage while seal-
ing hermetically the inlet passage, and an injection
needle, wherein the medicine is discharged to the
outside of the container through the breakable part
and the injection needle when the stopper moves in
the inlet passage toward the breakable part.

9. A container according to claim 1, further comprising
a flange extending perpendicularly to a longitudinal
axis of the inlet passage, wherein a distance be-
tween the flange and the breakable part in a longi-
tudinal direction of the inlet passage is prevented
from becoming not less than a predetermined dis-
tance.

10. A container according to claim 9, wherein the body
includes a protrusion extending perpendicularly to
a longitudinal axis of the inlet passage, wherein the
flange discrete relative to the body contacts the pro-
trusion to prevent the distance between the flange
and the breakable part in the longitudinal direction
of the inlet passage from becoming not less than
the predetermined distance.

11. A container according to claim 1, further comprising
a cover covering the closing part, wherein the cover
extends over the breakable part to fit onto the body.

12. A container according to claim 11, wherein the cover
is prevented from contacting the breakable part
when fitting onto the body.

13. A container according to claim 1, wherein the inlet
passage, closing part and breakable part are sub-
stantially aligned along an axis parallel to a longitu-
dinal axis of the inlet passage.

14. A method for containing a medicine into a container,
comprising the steps of:

preparing the medicine container comprising a
chamber for containing the medicine in at least
a portion of the chamber, an inlet passage ex-
tending between the chamber and an outside

of the container to allow the medicine to be sup-
plied into the chamber through the inlet pas-
sage, a closing part forming a part of the cham-
ber, a body forming the inlet passage and an-
other part of the chamber, and a breakable part
between the body and the closing part, wherein
the medicine is allowed to be discharged to the
outside of the container through the broken
breakable part when at least a portion of the
breakable part is broken to separate the closing
part from the container,
feeding the medicine into the chamber,
positioning a stopper at a first area of the inlet
passage relatively far away from the breakable
part so that a clearance between the inlet pas-
sage and the stopper is formed to allow a gas-
eous communication between the chamber
and the outside of the container,
drying the medicine by discharging a moisture
from the chamber through the clearance to the
outside of the container, and
positioning the stopper at a second area of the
inlet passage relatively near by the breakable
part so that the inlet passage is hermetically
sealed by the stopper.

15. A method according to claim 14, wherein a gaseous
pressure in the chamber is less than an atmospher-
ic pressure when the stopper is being positioned at
the second area relatively near by the breakable
part, and the container is arranged in a gaseous en-
vironment of the atmospheric pressure after the
stopper is positioned at the second area relatively
near by the breakable part.

16. A method according to claim 14, wherein a temper-
ature in the chamber is less than 50°C when the
stopper is being positioned at the second area rel-
atively near by the breakable part, and the container
is arranged in an environment of room temperature
after the stopper is positioned at the second area
relatively near by the breakable part.

Amended claims under Art. 19.1 PCT

1. A container for a medicine, comprising,
a chamber for containing the medicine in at

least a portion of the chamber, an inlet passage ex-
tending between the chamber and an outside of the
container to allow the medicine to be supplied into
the chamber through the inlet passage, a closing
part forming a part of the chamber, a body forming
the inlet passage and another part of the chamber,
and a breakable part between the body and the
closing part, wherein by breaking at least a portion
of the breakable part to separate the closing part
from the container, the medicine is allowed to be
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discharged to the outside of the container through
the broken breakable part while the medicine is pre-
vented from passing the inlet passage.

2. A container according to claim 1, wherein the body,
the closing part and the breakable part are mono-
lithic.

3. A container according to claim 1, wherein the body,
the closing part and the breakable part are mono-
lithically formed by a synthetic resin.

4. A container according to claim 1, wherein a cross-
sectional area of the breakable part along an imag-
inary plane perpendicular to a flow direction of the
medicine discharged to the outside of the container
is significantly smaller than a cross-sectional area
of they body along the imaginary plane perpendic-
ular to the flow direction of the medicine discharged
to the outside of the container and a cross-sectional
area of the closing part along the imaginary plane
perpendicular to the flow direction of the medicine
discharged to the outside of the container.

5. A container according to claim 1, further comprising
a stopper slideable in the inlet passage while seal-
ing hermetically the inlet passage.

6. A container according to claim 1, further comprising
the medicine of dry condition contained by the
chamber.

7. A container according to claim 1, further comprising
a stopper guided by the inlet passage to slide there-
in, wherein the inlet passage includes a first area
which is relatively far away from the breakable part
and forms a clearance between the inlet passage
and the stopper to allow a gaseous communication
between the chamber and the outside of the con-
tainer, and a second area which is relatively near
by the breakable part and is hermetically sealed by
the stopper.

8. A container according to claim 1, further comprising
a stopper slideable in the inlet passage while seal-
ing hermetically the inlet passage, and an injection
needle, wherein the medicine is discharged to the
outside of the container through the breakable part
and the injection needle when the stopper moves in
the inlet passage toward the breakable part.

9. A container according to claim 1, further comprising
a flange extending perpendicularly to a longitudinal
axis of the inlet passage, wherein a distance be-
tween the flange and the breakable part in a longi-
tudinal direction of the inlet passage is prevented
from becoming not less than a predetermined dis-
tance.

10. A container according to claim 9, wherein the body
includes a protrusion extending perpendicularly to
a longitudinal axis of the inlet passage, wherein the
flange discrete relative to the body contacts the pro-
trusion to prevent the distance between the flange
and the breakable part in the longitudinal direction
of the inlet passage from becoming not less than
the predetermined distance.

11. A container according to claim 1, further comprising
a cover covering the closing part, wherein the cover
extends over the breakable part to fit onto the body.

12. A container according to claim 11, wherein the cover
is prevented from contacting the breakable part
when fitting onto the body.

13. A container according to claim 1, wherein the inlet
passage, closing part and breakable part are sub-
stantially aligned along an axis parallel to a longitu-
dinal axis of the inlet passage.

14. A method for containing a medicine into a container,
comprising the steps of :

preparing the medicine container comprising a
chamber for containing the medicine in at least
a portion of the chamber, an inlet passage ex-
tending between the chamber and an outside
of the container to allow the medicine to be sup-
plied into the chamber through the inlet pas-
sage, a closing part forming a part of the cham-
ber, a body forming the inlet passage and an-
other part of the chamber, and a breakable part
between the body and the closing part, wherein
the medicine is allowed to be discharged to the
outside of the container through the broken
breakable part when at least a portion of the
breakable part is broken to separate the closing
part from the container,
feeding the medicine into the chamber,
positioning a stopper at a first area of the inlet
passage relatively far away from the breakable
part so that a clearance between the inlet pas-
sage and the stopper is formed to allow a gas-
eous communication between the chamber
and the outside of the container,
drying the medicine by discharging a moisture
from the chamber through the clearance to the
outside of the container, and
positioning the stopper at a second area of the
inlet passage relatively near by the breakable
part so that the inlet passage is hermetically
sealed by the stopper.

15. A method according to claim 14, wherein a gaseous
pressure in the chamber is less than an atmospher-
ic pressure when the stopper is being positioned at
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the second area relatively near by the breakable
part, and the container is arranged in a gaseous en-
vironment of the atmospheric pressure after the
stopper is positioned at the second area relatively
near by the breakable part.

16. A method according to claim 14, wherein a temper-
ature in the chamber is less than 50°C when the
stopper is being positioned at the second area rel-
atively near by the breakable part, and the container
is arranged in an environment of room temperature
after the stopper is positioned at the second area
relatively near by the breakable part.

17. (added) A container containing a medicine, com-
prising,

a chamber for containing the medicine of dry
condition in at least a portion of the chamber, an
inlet passage extending between the chamber and
an outside of the container to allow the medicine to
be supplied into the chamber through the inlet pas-
sage, a closing part forming a part of the chamber,
a body forming the inlet passage and another part
of the chamber, a breakable part between the body
and the closing part, and a stopper slideable in the
inlet passage while hermetically sealing the inlet
passage, wherein by breaking at least a portion of
the breakable part to separate the closing part from
the container, a dissolution liquid is inserted into the
chamber to dissolve the medicine of dry condition.

18. (added) A container according to claim 17, wherein
the body, closing part and breakable part are mon-
olithic.

19. (added) A container according to claim 17, wherein
the body, closing part and breakable part are mon-
olithically formed of a synthetic resin.

20. (added) A container according to claim 17, wherein
the stopper includes a female screw engageable
with a male screw of a front end of a plunger.

21. (added) A container according to claim 17, wherein
the stopper is monolithically formed with a plunger.

22. added) A container according to claim 17, wherein
the container is contained by a sealing bag whose
opening is sealed.

23. (added) A container according to claim 22, wherein
the sealing bag is made of an aluminum deposited
film member or a silica deposited film member.

24. (added) A container according to claim 17, further
comprising a cover covering the closing part,
wherein the cover extends over the breakable part
to fit onto the body part.

25. (added) A container according to claim 24, wherein
the cover is prevented from contacting the breaka-
ble part when fitting onto the body part.

Explanation under Article 19(1)
Attached substitute pages 16, 17, 18 and 18/1

of claims are filed to add claims 17-25.
Claim 17 is supported by recitations of claims

1, 5 and 6 and description on lines 15-29, page 10
of the specification. Claims 18 and 19 are supported
by claims 2 and 3, claim 20 is supported by descrip-
tion on lines 13-14, page 10 of the specification,
claim 21 is supported by description on lines 14-15,
page 10 of the specification, claims 22 and 23 are
supported by description on lines 17-19, page 10 of
the specification, and claims 24 and 25 are support-
ed by claims 11 and 12 respectively.
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