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@ MEDICAL CONTAINER.

@ A sealed dissolving liquid container (1) and a
bottomed cylindrical case (3) having an air vent
through bore (8) are connected together via a joint
member (4), and a cylindrical drug bottle fixing jig
(13) into which a drug vial (2) is inserted with its
mouth portion facing downward is movably set in the
case (3), a sealed space being thus formed between
the drug vial fixing jig (13) and a bottom portion of

the case (3). The drug bottle (2) and dissolving liquid
container (1) are allowed to communicate with each
other quickly by a double ended needle (16) with the
sealed condition retained. This medical container
enables a drug dissolving operation to be carried out
speedily and aseptically during a drip treatment,
requires little storage space, and has a smaller num-
ber of parts and a smaller total length.
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FIELD OF THE INVENTION

The present invention relates to a medical con-
tainer which is used for dissolving in the container
of sealed system solid drug, such as powder drug
or lyophilized drug, in aqueous medium, such as
physiological saline or glucose aqueous solution,
into injections at the time of use and administering
the injections through instillation.

BACKGROUND OF THE INVENTION

From a standpoint of stability of pharmaceutical
preparation, some of antibiotics or blood derivatives
are used for medical care as solid preparation
which is dissolved immediately prior to its use so
as to be intravenously administered as injections.
In this case, conventionally, dissolving operation of
the solid drug is performed by communicating a
drug vial with an aqueous medium container, each
of which is sealed by a rubber closure, by using,
for example, a hollow double ended needle having
pointed blades at opposite ends. If this commu-
nicating operation is performed under the condition
that the rubber closures of the both containers and
the double ended needle are exposed to the air,
the drug may be contaminated.

Therefore, various medical containers are pro-
posed which enable communication between a
drug vial and an aqueous medium container in a
sealed system. For example, in a JP,A 61-501129-
(PCT WO085/03432), a medical container is dis-
closed in which a capsule accommodating a drug
vial and flexible container for aqueous medium are
coupled by a conduit means having communicating
means. Furthermore, in a JP,A 2-1277, a medical
container is disclosed which enables to perform the
communicating operation easily and reliably by im-
proving a communicating mechanism.

The medical container disclosed in JP,A 61-
501129 has a problem that the communicating
operation is time consuming.

The medical container disclosed in JP,A 2-
1277, shows considerable improvements in sim-
plification of communicating operation but does not
possess easiness and convenience responsive fo
urgent medical care requiring rapid drug admin-
istration due to the need for performing the com-
municating operation by turning a cap. Further-
more, since the overall length of this medical con-
tainer is long, and the number of parts constituting
this medical container is large, it is difficult to say
that this medical container is suited to medical care
for which a storage place for the drug is narrow
and, which needs much cost for discarding used
medical instruments.

On the other hand, if the medical container is
too long, pressure head between the medical con-
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tainer and a portion for administering the injections
through instillation becomes small, so that pressure
for injecting the injections into a vein becomes low
and, in an exireme case, it may become unable to
instill the injections due fo an inverse flow of blood
from a syringe needle held in a vein. Accordingly,
in order to smoothly perform instillation based on
gravity-drop, it is necessary to minimize overall
length of the medical container.

The present invention has, with a view fo elimi-
nating such conventional drawbacks, for its objects
to provide a medical container by which a commu-
nication between a drug vial and an aqueous me-
dium can be performed promptly under a state in
which a sealed system is maintained and can be
performed a dissolving operation quickly at the
time of medical care of instillation under sterile-
condition and, which makes it possible to make
reduce a storage space and the number of parts
and, to shorten the overall length of the medical
container.

DISCLOSURE OF THE INVENTION

In order to achieve the aforementioned objects,
the present invention is constituted, which com-
prises a sealed aqueous medium container which
has a coupling mouth sealed by a thin film, a
cylindrical casing which has a bottom and is sealed
by a closure of elastic material and has in the
bottom a coupling tube coupled with the coupling
mouth by being fitted in the coupling mouth and
has a body portion formed with a through-hole for
exhaust, a fixing jig which has a flange formed with
at least one hole for air vent and a recess in its
bottom provided with an opening and the fixing jig
being retained so as to be displaced in an axial
direction in the casing, a drug vial which is retained
in the casing so as to be displaced together with
the fixing jig in a state that the coupling mouth
sealed by a thin film of elastic material is fitted into
the recess, a hollow double ended needle which
not only is held in a sealed space defined between
the mouth of the drug vial and the bottom so as to
be displaced in the axial direction but is formed so
as to pierce through the closure of the casing, the
closure of the drug vial and the thin film and has a
hub for keeping piercing depth of the needle con-
stant, a first shielding member which, before the
drug vial is depressed into the casing, closes the
through-hole so as to maintain hermetic state of the
sealed space and, after the drug vial has been
depressed into the casing, is disengaged from the
through-hole and, a second shielding member
which, before the drug vial is depressed into the
casing, maintains together with the first shielding
member hermetic state of the sealed space and,
after the double ended needle has pierced through
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the closure of the casing, the closure of the drug
vial and the thin film up to predetermined depth.

According to the present invention, since there
are provided the aqueous medium container, the
cylindrical casing having a bottom, the drug vial
fixing cylindrical jig in which the drug vial directing
the mouth downward is mounted, the hollow double
ended needle having a hub at middle portion, the
through-hole formed at the casing, the shielding
members located at the through-hole disengageab-
ly from it, it becomes possible to communicate the
drug vial with the agueous medium container prom-
ptly under sterile-condition by simple operation
and, it becomes possible to perform the operation
for dissolving the drug into the aqueous medium
quickly.

Further, according to the present invention,
since the drug vial is retained in a state that the
drug vial is depressed into the casing when the
dissolved drug is instilled, the overall length of the
medical container is short and, the pressure head
between the medical container and a portion for
instillation and administration can be made ade-
quately large.

Furthermore, in the medical container of the
present invention, the number of its parts is small
and the medical container is small in size, thereby
resulting in reduction of amount of wastes after
use. Especially, in third and fourth embodiments of
the present invention, the parts can be separately
discarded easily.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a medical
container according to first embodiment of the
present invention;

Fig. 2 is an exploded perspective view of the
medical container of Fig. 1;

Fig. 3 is a longitudinal sectional view of a drug
vial fixing jig in the medical container of Fig. 1;
Fig. 4 is a longitudinal sectional view of a double
ended needle in the medical container of Fig. 1;
Fig. 5 is a longitudinal sectional view of a casing
in the medical container of Fig. 1;

Fig. 6 is a partial sectional front view showing a
state of the medical container of Fig. 1 prior to
its communicating operation;

Fig. 7 is a partial sectional view showing a state
of the medical container of Fig. 1 just after the
communicating operation was started;

Fig. 8 is a partial sectional view showing a state
of the medical container of Fig. 1 when the
communicating operation has been finished;
Fig.9 is a sectional view of the medical container
according to a second embodiment of the
present invention;
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Fig. 10 is a perspective view of the medical
container according to a fourth embodiment of
the present invention;

Fig. 11 is a partial sectional view of the medical
container of Fig. 10;

Fig. 12 is a perspective view of the medical
container according to a fifth embodiment of the
present invention; and

Fig. 13 is the medical container according to a
third embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, an embodiment of the present in-
vention is described referring to attached drawings.

Figs. 1 to 8 show a medical container accord-
ing to a first embodiment of the present invention,
in which reference numeral 1 shows an aqueous
medium container, 2 shows a drug vial, 3 shows a
cylindrical casing having a bottom portion and, 4
shows a coupling portion.

The aqueous medium container 1 is a flexible
container made of material, such as thermoplastic
polyolefin resin, flexible vinyl chloride resin, eth-
ylene-vinyl acetate copolymer or the like and is
provided, at its upper portion, with a coupling
mouth 5 sealed by a thin film 32 (See Fig. 6) and
is provided, at its lower portion, with medicinal
solution outlet 9 sealed by a rubber closure and is
filled with aqueous medium.

The drug vial 2 is a container, in which drug is
contained and, a mouth of which is sealed by a
rubber closure.

A bottom portion of the casing 3 includes a
hollow coupling tube 6 formed integrally with the
casing 3. Furthermore, the casing 3 includes a
flange portion at its upper end portion and, a sus-
pender 7 and a suspender supporting portion 10 at
upper portion of its outer wall and, through-holes 8
at four positions in nearly central portion of the
outer wall. The suspender 7 is supported by the
suspender supporting portion 10 provided at the
outer wall of the casing 3.

The coupling portion 4 comprises the above-
mentioned coupling tube 6 and the coupling mouth
5, both of which are hermetically fitted and en-
gaged.

Hereinafter, a structure of the medical con-
tainer according to the above-mentioned embodi-
ment is described in detail with reference to Figs 2
fo 6. As shown in Fig. 2, the drug vial 2 is disposed
such that its mouth 11 is directed downwardly. The
mouth 11 is fitted into a recess 14 of a drug vial
fixing jig 13. An annular packing 23 is mounted
around an annular groove 12 formed on a body
portion of the drug vial 2. An annular packing 24 is
mounted around an annular groove 15 formed on a
flange portion of the drug vial fixing jig 13. As
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described above, the drug vial 2 and the drug vial
fixing jig 13 are hermetically mounted in the casing
3 via the annular packings 23 and 24 so as to be
displaced. Between the drug vial fixing jig 13 and
the bottom portion of the casing 3, a sealed space
is formed, in which a double ended needle 16 is
located.

As shown in Fig. 3, a bottom portion of the
recess 14 of the drug vial fixing jig 13 has an
opening 26 for passing a blade face of the double
ended needle 16 therethrough. Moreover, a flange
portion of the drug vial fixing jig 13 is formed with
at least one hole 25 for air vent extending vertically
therethrough. Hard plastic, rubber and the like are
preferable as material of the drug vial fixing jig 13.
The annular packing 24 can be formed integrally
with the drug vial fixing jig 13. Soft plastic such as
polyethylene and the like, silicone rubber, butadi-
ene rubber, isoprene rubber and the like are prefer-
able as material of the annular packing 24.

As shown in Fig. 4, the double ended needle
16 has a hub 27 for keeping the piercing depth
constant when the double ended needle 16 pierces
through the rubber closure 30 of the mouth of the
drug vial (See Fig. 6), an engagement portion 17 at
the middle portion for retaining the double ended
needle 16 by engaging with an annular groove 20
formed on an inner wall of the casing 3 and, liquid-
tight portion 18. Metal needle of stainless steel,
hard plastic resin and the like are preferable as
material of the double ended needle 16.

As shown in Fig. 5, in the casing 3, three
annular grooves 19, 20 and 21 are formed on the
inner wall. At the part of the annular groove 20,
through-holes 8 are formed. The coupling tube 6
located at the bottom portion of the casing 3 has a
through-hole 29 in which a coupling rubber closure
22 is fitted (See Fig. 2) and, an engagement
groove 28 in which a projection 31 for engaging
with the coupling portion of the aqueous medium
container 1 is fitted (See Fig. 6).

As shown in Fig. 6, the drug vial 2 and the
drug vial fixing jig 13 are mounted in the casing 3
in a state that the annular packing 23 is brought
into close contact with the annular groove 19 and
the annular packing 24 is brought into close con-
tact with the annular groove 20.

As mentioned above, a sealed space is formed
between the drug vial fixing jig 13 and the bottom
portion of the casing 3 by mounting the drug vial
fixing jig 13 in the casing 3. Incursion of air into the
sealed space from outside is avoided and, sterility
in the sealed space is guaranteed by the annular
packing 23. Since the two annular packings 23, 24
are fitted into the annular grooves 19, 20, respec-
tively, fluctuations of position of the drug vial fixing
iig 13 in the casing 3 due to vibration, etc. pro-
duced during ftransport are avoided. On the
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through-hole 8, the annular packing 24 is located,
which is disengaged from the through-hole 8 by
depressing the bottom portion of the drug vial 2.

Hereinafter, referring to Figs. 7 and 8, method
of use of the above-described medical container is
described.

Fig. 7 shows a state just after an operation for
communicating the drug vial 2 with the aqueous
medium container 1 was started and, Fig. 8 shows
a state after the operation has been finished. At
first, the bottom portion of the drug vial 2 is pushed
downwardly so as to communicate the drug vial 2
with the aqueous medium container 1. More con-
cretely, the drug vial fixing jig 13 is descended
toward the aqueous medium container 1 by de-
pressing the bottom face of the drug vial 2 with a
finger. By this operation, two annular packings 23,
24 are disengaged from the annular grooves 19,
20. Concurrently with disengagement of the annular
packing 24 from the annular groove 20, the
through-hole 8 closed by the annular packing 24 is
opened.

Furthermore, air in the sealed space in the
casing 3, which space is reduced upon descent of
the drug vial fixing jig 13, is discharged to outside
of the casing 3 from the through-hole 8 through the
holes 25 for air vent. By this discharge of the air,
the drug vial fixing jig 13 retaining the drug vial 2
can descend easily without being pushed back by
the air in the reduced sealed space. Still more, the
drug vial fixing jig 13 is depressed, end portions of
the engagement portion 17 of the double ended
needle 16 is disengaged from the annular groove
21 and, the double ended needle 16 descends
toward the aqueous medium container 1. Thus, as
shown in Fig. 8, the coupling rubber closure 22 of
the coupling portion 40 and the thin film 32 and the
rubber closure 30 of the mouth 11 of the drug vial
2 in opposite side are pierced through instanta-
neously. At this time, the annular packing 23 is
fitted into the annular groove 20, so that the
through-hole 8 is closed again. Moreover, the an-
nular packings 23 and 24 are, respectively, fitted
into the annular grooves 20 and 21 so as fo pre-
vent ascent of the drug vial fixing jig 13.

After the drug vial 2 and the aqueous medium
container 1 are communicated, they are laid hori-
zontally or laid in a state that the aqueous medium
container 1 is raised higher than the drug vial 2
and, the aqueous medium is transferred into the
drug vial 2 by depressing a surface of the aqueous
medium container 1, so that the drug is dissolved.
After the drug is dissolved completely, a solution is
returned to the aqueous medium container 1, there-
after the suspender 7 is suspended to a hook of a
stand for fluid therapy and, a fluid therapy unit is
attached to the outlet 9 of the aqueous medium
container 1 and, the solution is intravenously ad-
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ministered through instillation to a patient.

Fig. 9 shows a medical container according to
a second embodiment of the present invention. As
shown, in this embodiment, an outer wall of the
drug vial fixing jig 13 extends to a body portion of
the drug vial 2. Furthermore, the medical container
of this embodiment is different from that of Figs 1
to 8 in that, in this embodiment, the body portion of
the drug vial 2 is not provided with the annular
groove 12 and the annular packing 23. In this
embodiment, the drug vial 2 is hermetically moun-
ted in the drug vial fixing jig 13 such that the
mouth portion of the drug vial 2 is directed down-
wardly. An annular packing 33 is mounted around
an annular groove which is formed on an outer wall
of the drug vial fixing jig 13.

By the above-described constitutions, it be-
comes unnecessary to form an annular groove 12
on the body portion of the drug vial 2 and, glass
vial usually used is utilized as a drug vial

Constitutions other than the above-described
constitutions are substantially the same as those of
the embodiment of Figs. 1 to 8.

Fig. 13 shows a medical container according to
third embodiment of the present invention, which is
substantially the same as that shown in Figs. 1 to 8
except for that the engagement portion 17 of the
double ended needle 16 acts, in place of the an-
nular packing 24, as a shielding member for shield-
ing the through-hole 8.

Figs. 10 and 11 show a medical container
according to a fourth embodiment of the present
invention.

As shown in Fig. 11, an outer wall of the drug
vial fixing jig 13 of this embodiment extends fo a
bottom portion of the drug vial 2. The drug vial
fixing jig 13 has a flange portion at the lower
portion and, a flange portion 34 comprising an
outward flange portion 37 and an inward flange
portion 38 at the upper end portion (See Fig. 10).
Further, in the drug vial fixing jig 13 of this embodi-
ment, projections 35 on the side wall of the body
portion and at least two cut portions 36 are pro-
vided. Furthermore, in the drug vial fixing jig 13 of
this embodiment, on the inner wall thereof, an
annular packing 39, which is brought into close
contact with the drug vial 2, is provided.

In the medical container of this embodiment,
ascent of the drug vial 2, which occurs when the
rubber closure 30 of the mouth portion of the drug
vial 2, thin film 32 and, the rubber closure 22 of the
coupling portion are pierced through by the double
ended needle 16, is prevented by the inward flange
portion 38 provided on the drug vial drug vial fixing
iig 13 and, by the projections 35 each of which has
a wedgy form at lower portion thereof. When the
drug vial fixing jig 13 descends by communicating
operation which is performed by depressing the
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bottom portion of the drug vial 2, the projection 35
is brought into contact with the inner wall of the
casing 3 resulting in a side wall of upper portion of
the drug vial fixing jig 13 being deformed inwardly
toward a center of an axis and, the bottom portion
of the drug vial 2 is depressed by the inward flange
portion 38 with the deformation of the side wall,
whereby the ascent of the drug vial 2 is prevented.

Moreover, the medical container of this em-
bodiment has a feature that discarding separately
after use is performed easily. After the medical
container of the this embodiment has been used,
the outward flange portion 37 provided at the upper
end portion of the drug vial fixing jig 13 is pulled
upwardly, whereby the drug vial fixing jig 13 can
be taken out from the casing. After the drug vial
fixing jig 13 has been taken outwardly, the drug vial
2 mounted in the drug vial fixing jig 13 can be
taken outwardly by holding and pulling upwardly
with fingers a side wall of the drug vial 2 exposed
by the cut portions 36.

The annular packing 39 provided at the inner
wall of the body portion of the drug vial fixing jig 13
prevents hermetic state in the casing 3 from being
spoiled by dispersion of diameter size of the body
portion of the drug vial 2 which occurs due to mass
production. Meanwhile, although three annular pac-
kings 24, 33 and 39 on the drug vial fixing jig 13
may be mounted around the annular grooves which
are made around the drug vial fixing jig 13, they
may be made integrally with the drug vial fixing jig
13

Fig. 12 shows a medical container according fo
fifth embodiment of the present invention.

As shown, the through-hole 8 is formed in the
annular groove 21 with which the double ended
needle 16 is engaged, thereby an engagement
portion 17 of the double ended needle 16 becomes
a shielding member closing and opening the
through-hole 8.

The other constitutions are substantially iden-
tical with those of the medical container of Figs. 10
and 11.

Claims

1. Medical container comprising:

a sealed aqueous medium container which
has a coupling mouth sealed by a thin film;

a cylindrical casing which has a bottom
portion and is sealed by a closure of elastic
material and has in said bottom portion a cou-
pling tube coupled with said coupling mouth
by being fitted in said coupling mouth and has
a body portion formed with a through-hole for
exhaust;

a fixing jig which has a flange formed with
at least one hole for air vent and a recess at its



9 EP 0 598 918 A1

bottom provided with an opening and, said
fixing jig being retained so as to be displaced
in an axial direction in said casing;

a drug vial which is retained in said casing
so as to be displaced together with said fixing
iig in a state that said coupling mouth sealed
by a thin film of elastic material is fitted in said
recess;

a hollow double ended needle which not
only is held in a sealed space defined between
said mouth of said drug vial and said bottom
portion so as to be displaced in the axial
direction but is formed so as to pierce through
said closure of said casing, said closure of
said drug vial and said thin film and has a hub
for keeping piercing depth of said needle con-
stant;

a first shielding member which, before said
drug vial is depressed into said casing, closes
said through-hole so as to maintain hermetic
state of said sealed space and, after said drug
vial has been depressed into said casing, is
disengaged from said through-hole; and

a second shielding member which, before
said drug vial is depressed into said casing,
maintains together with said first shielding
member hermetic state of said sealed space
and, after said double ended needle has
pierced through said closure of said casing,
said closure of said drug vial and said thin film
up to predetermined depth.

Medical container as claimed in Claim 1
wherein said first shield member is provided
on outside portion of said fixing jig and said
shielding member is provided around outside
portion of said drug vial.

Medical container as claimed in Claim 1
wherein said first and second shielding mem-
bers are provided around outside portion of
said fixing jig, respectively.

Medical container as claimed in Claim 1
wherein said first shielding member is pro-
vided around periphery portion of said hub of
said double ended needle.

Medical container as claimed in Claim 3 or 4
wherein said fixing jig is provided with an out-
ward flange portion and an inward flange por-
tion for retaining said drug vial and a cut
portion on an end portion of said fixing jig
opposite to said recess.

Medical container as claimed in Claim 5
wherein said fixing jig is provided with outward
projections, each lower portion of which has
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10

wedgy form and engages with an end portion
of said casing when said drug vial is de-
pressed into said casing.
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