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(57) Abrégée/Abstract:

The drug solution container with a connector for communicating contains a drug solution container having at a tip end thereof an
Injection needle connecting part, and a hollow connector for communicating attached to a tip end of the drug solution container,
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(57) Abrege(suite)/Abstract(continued):

and the connector for communicating contains a cylindrical guide part with a bottom capable of being slidably attached to an
opening of a vial, and a hollow penetrating member provided at a center of the bottom of the guide part to penetrate the bottom.
The penetrating member contains a penetrating needle at a tip end side with respect to the bottom, and a connecting part at a base
end side with respect to the bottom, and the connecting part is connected to the injection needle connecting part through a fragile
portion. According to the drug solution container with a connector for communicating, an operation for preparation of a drug
solution can be easlly carried out in a short period of time without causing injury of an operator or coring.
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ABSTRACT

The drug solution container with a connector for communicating
contains a drug solution container having at a tip end thereof an
injection needle connecting part, and a hollow connector for
communicating attached to a tip end of the dfug solution container,
and the connector for communicating contains a cylindrical quide part
with a bottom capable of being slidably attached to an opening of a
vial, and a hollow penetrating member provided at a center of the
bottom of the gquide part to penetrate the bottom. The penetrating
member contains a penetrating needie at a tip end side with respect
to the bottom, and a connecting part at a base end side with respect
to the bottom, and the connecting part 1s connected to the injection
needle connecting part through a fragile portion. According to the
drug solution container with a connector for communicating, an
operation for preparation of a drug solution can be easily carried out

in a short period of time without causing injury of an opefator or

coring.
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DRUG SOLUTION CONTAINER WITH A CONNECTOR FOR COMMUNICATING

BACKGROUND OF THE INVENTION
Field of the Invention
'The nresent invention relates to a drug solution container
with a connector for communicating that contains a drug solution
having been charged therein. More particularly, it relates to a drug
solution container with a connector for communicating that contains
a drug solution having been charged therein, and that releasably has
the connector for communicating, and the connector for communicating
having a penetrating needle penetrating a sealing member at an opening

part of a vial, and a vial quide.

Description of the Related Art

In general, a medical drug that is difficult to maintain
stability in preparation and medical benefits in the form of a drug
solution has been used in such a manner that the drug is stored by
housing 1n a vial or the like in the form of a solid preparation, a
powder preparation or a freeze-dried preparation, and upon using the
same, 1t 1s mixed with a resolvent using a syringe or the like to
prepare a drug solution.

For example, in the case of a solid preparation housed in a
vial, a resolvent housed in a vial or an ampoule is aspirated to a
syringe (in alternative, a metallic injection needle for resolution

1s attached to a so-called prefilled syringe having a resolvent
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charged therein), and a metallic injection needle of the syringe is
penetrated through a rubber plug of the vial. The resolvent is
injected from the syringe to the vial to mix the resolvent with the
solid preparation to prepare a drug solution, and after compli e\ting the
operation for preparation of the drug solution, the drug solution is
again aspirated to the syringe.

In the procedures using a syringe, however, since a metallic
injection needle 1s necessarily used on preparation of a drug
solution, there is such a possibility that an operator injured with
the metallic injection needle, and in the case where the metallic
injection needle is penetrated slantwise into a rubber nlug of a vial,
there 1s also such a possibility of coring of the rubber plug.
Furthermore, it is more important that the operation is complicated
to consume a prolonged period of time for the preparation.

In order to solve the problems, a technique shown in Fig. 18
nas been proposed (see JP2002-78798A). In this invention, the
Iinterior of a main body of a container syringe 740, which also
functions as a container, is sealed liquidtightly with two rubber
stoppers of front-end 700 and back-end 710, and a drug solution is
housed therein. At a front-end of a cartridge 750 of the syringe main
body /40, a nozzle 761 of a nozzle head member 760 is provided, and
an attachment part 771 of a penetrating needle member 770 is engaged
in the nozzle 761.

It is said according to the invention that a Tiquid drug, such

as a resolvent, can be easily and certainly injected from the container
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syringe to a vial having a powder preparation cor the like housed
therein, and there 1s nofpossibility that a drug solution containing
scraps of a rubber plug is injected to a body of a patient.

However, because the penetrating member 770 and the injection
needle connecting part /61 of the nozzle head member 760 are connected
only by screwing in this invention, in the case where, for examp1e,
the cartridge 750 containing the drug solution 720 without using the
front-end rubber stopper 700 is subjected to autoclaving, there is
such a possibility that the drug solution housed therein is leaked from
the connected part. In order to prevent the problem, the drug solution
720 housed in the cartridge 750 is sealed with the front-end rubber
stopper 700, but it requires such a nozzle head member 760 that forms
a drug solution path 762 on an outer wall of the front-end rubber
stopper upon use, so as to complicate the production process. A rubber
material as a raw material for the rubber stoppers 700 and 710 is
expensive to raise the production cost. Furthermore, due to the
absence of a vial guide, a tricky operation is required on penetration
to a sealing member at an opening of a vial, and coring is liable to
occur 1n the case where i1t is penetrated slantwise into a rubber plug.
Moreover, there is such a possibility that a tip end 772 of the

penetrating member /70 is contaminated by touch with fingers or the
11ke.

Brief Summary of the Invention

As a result of earnest investigations made by the inventors
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to solve the brob]ems associated with the conventional techniques, the

invention has been completed.

An object of the invention®is to provide such a drug solution
container with a connector for communicating that can be connected at
the connector for commUnicating to a drug container liquidtightly and
removably in an ordinary sterilizing process, that causes no injury
of an operator and no coring, and that promotes an operationfOf
preparing a drug solution in a short period of time.

The above-mentioned object and other objects of the present
invention will be clarified further more in the following description,
and these objects are attained by the present invention comprising the

constitution mentioned below.

The invention relates to a drug solution container with
a connector for communicating comprising: a drug solution
container having at a tip end thereof an 1injection needle
connecting part, and a hollow connector for communicating
attached to a tip end of the drug solution contailner;
wherein the connector for communicating comprises a
cylindrical guide part with a bottom capable of being
slidably attached to an opening of a vial, and a hollow
penetrating member provided at the center of the bottom of
the guide part to penetrate the bottom; and

wherein the penetrating member comprises a penetrating
needle at a tip end side with respect to the bottom, and a
connecting part at a base end side with respect to the
bottom; and wherein the connecting part of the penetrating
member 1is fitted on an outside of the 1njection needle
connecting part, and the connecting part of the penetrating
member is adhered to the 1injection needle connecting part

easily removably through a fragile portion.
The connecting part of the penetrating member may be

fitted
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on an outside of the injection needle connecting part, and the
connecting part of the penetrating member may be adhered to the
- Injection needle connecting part easily removably through a fragile
portion.

The connector for communicating may be easily removed from the
drug solution container by rotating the connector for communicating
relative to the drug solution container to remove the fragile portion.

The connecting part of the penetrating member may e connected
by screwing to the injection needle connecting part.

A remaining part may be consecutively provided through a
breaking part on the connecting part of the penetrating member at a
base end side with respect to a screw forming part, the remaining part
may be engaged with the injection needle connecting part, and the
breaking part may be broken upon releasing the screwing of the
connecting part of the penetrating member and the injection needie
connecting part.

The connecting part of the penetrating member may be connected
by engaging to the injecting needle connecting part.

A remaining part may be consecutively provided through a
breaking part on a base part of the connecting part of the penetrating
member, the remaining part may be engaged with the injection needle
connecting part to connect the connecting part of the penetrating
memper to the injection needle connecting part, and the breaking part

may be broken upon separating the connecting part of the penetrating

member and the injection needle connecting part.
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A seal material may intervene betweer an inside of the
connecting part of the penetrating member and a tip end of the
injection needle connecting part.

The drug solution container may comprise a barrel with an open
base end having an injection needle connecting part at a tip end
thereof, and a gasket inserted from the open base end of the barrel

l1quidtightly and slidably into the barrel.

Brief Description of the Drawings
Fig. 1 is a vertical cross sectional view showing an

embodiment of the invention.

Fig. 2 is a vertical cross sectional view showing another

émbodiment of the invention.

Fig. 3 is a partial vertical cross sectional view showing
another embodiment of the invention.

Fig. 4 shows another embodiment of the invention, (a) of Fig.
4 i1s a partial vertical cross sectional view, and (b) of Fig. 4 is a
cross sectional view on line A-A.

F1g. 5 shows another embodiment of the invention, (a) of Fig.
o 1s a partial vertical cross sectional view, and (b) of Fig. 5 is a
cross sectional view on line B-B.

Fig. 6 shows another embodiment of the invention, (a) of Fig.
6 is a partial vertical cross sectional view, and (b) of Fig. 6 is a

cross sectional view on line C-C.

Fig. 7 is a partial vertical cross sectional view showing
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another embodiment of the invention.

Fig. 8 is a partial vertical cross sectional view showing

another embodiment of the invention.

Fig. 9 is a partial front view showing another embodiment of

the invention.

Fig. 10 is a vertical cross sectional view of Fig. 9.

Fig. 11 is a partial vertical cross sectional
another embodiment of the invention.

Fig. 12 is a partial vertical cross sectional
another embodiment of the invention.

Fig. 13 1s a partial vertical cross sectional
another embodiment of the invention.

Fig. 14 is a partial vertical cross sectional
another embodiment of the invention.

F1g. 15 1s a partial vertical cross sectional

another embodiment of the invention.

view showing

view .showing

view showing

view showing

view showing

Fig. 16 is a cross sectional view showing the use of the drug

solution container with a connector for communicating according to the

1nvention.

Fig. 17 is a cross sectional view showing the use of the drug

solution container with a connector for communicating according to the

invention.

Fig. 18 1s a cross sectional view showing a prior art.

Detailed Description of the Invention
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Embodiments of the invention are schematically described, and
Fig. 1 is a vertical cross sectional view showing an embodiment of tThe

invention, in which a fragile portion is formec with a mixture of

materials forming a drug solution container and a connecting part of
a penetrating member.

Fig. 2 is a vertical cross sectional view showing another
embodiment of the invention, in which a fragile portion is formed with
a mixture of materials forming a drug so?ution container ana a
connecting part of a penetrating member, and a bcttle is employed as
the drug solution container.

Fig. 3 is a partial vertical cross sectional view showing
still another embodiment of the invention, in which a fragile portion
is formed with a mixture of materials forming a drug solution container
and a connecting part of a penetrating member, and a part engaging with
the fragile portion is provided on the connecting part.

Fig. 4 i1s a diagram showing a further embodiment of the
invention. A fragile portion formed with at least one material
selected from a thermoplastic elastomer, a silicone elastomer ana
butyl rubber 1s provided on an inside of a connecting part of a
penetrating member. ({(a) of Fig. 4 is a partial vertical cross
sectional view, and (b) of Fig. 4 is a cross sectional view on line
A-A.

Fig. 5 1s a partial vertical cross sectional view showing a
still further embodiment of the invention, In which a connector for

communicating is entirely formed with at least one material selected
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from a thermoplastic elastomer, a silicone elastomer and butyl rubber,
and an anchor is vertically provided from a backside of a bottom of
a quide part. (a) of Fig. 5 is a partial vertical cross sectiona!
view, and (b) of Fig. 5 is a cross sectional view on line B-B.

Fig. 6 a partial vertical cross sectional view showing a stil]
further embodiment of "thé invention, in which a fragile portion having
a square ring shape formed with at least one material selected from
a thermoplastic elastomer, a silicone elastomer and butyl rubber is
provided on a base end of a connector for communicating. (a) of Figq.
6 is a partial vertical cross sectional view, and (b) of Fig. 6 is a
cross sectional view on line C-C.

F1g. 7 is a partial vertical cross sectional view showing a
still further embodiment of the invention, in which a connector for
communicating and a drug solution container are connected by screwing.

F1g. 8 is a partial vertical cross sectional view showing a
still further embodiment of the invention, in which a connector for
communicating and a drug solution container are connected by screwing.

F1g. 9 1s a partial front view showing a still further
empodiment of the invention, and Fig. 10 is a vertical cross sectional
view of Fig. 9, in which a connector for communicating and a drug
solution container are connected by screwing.

Fig. 11 1s a partial vertical cross sectional view showing a
still further embodiment of the invention, in which a connector for
communicating and a drug solution container are caonnected by screwing.

Fig. 12 is a partial vertical cross sectional view showing a
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still further embodiment of the invention, 1n which a connector for
communicating and a drug solution container are connected by engaging.

Fig. 13 is a partial vertical cross sectional view showing a
still further embodiment of the invention, in which a connector for
communicating and a drug solution container are connected by engaging.

Fig. 14 is a partial vertical cross sectional view showing a
still further embodiment of the invention, in which a connector for
communicating and a drug solution container are connected by engaging.

Fig. 15 is a partial vertical cross sectional view showing a
stil] further embodiment of the invention, in which a connector for
communicating and a drug solution container are connected by screwing.

Figs. 16 and 17 are cross sectional views showing the use of
the drug solution container with a connector for communicating
‘according to the invention.

The term "blocking” used in this specification means such a
phenomenon that a thermoplastic elastomer, a silicone elastomer or
butyl rubber and a polyolefin are adhered to each other, and they are
difficult to be released.

As the invention is described in detail with reference to
embodiments, in an embodiment shown in Fig. 1, a drug solution
container with a connector for communicating according to the
invention has a drug solution container 10 having an injection needle
connecting part 11 at a tip end thereof, and a hollow connector for
communicating 20 provided at the tip end of the drug solution container

10. The connector for communicating 20 has a cylindrical quide part
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21 with a bottom 22 capable of being slidably attached to an opening
of a vial, and a hollow penetrating member 23 provided at a center of
the bottom 22 of the quide part 21 to penetrate the bottom 22. The
penetrating member 23 has a penetrating needle 23a at a tip end side
with respect to the bottom 22, and a connecting part 23b at a base end
side with respect to the bottom 22, and the connecting part 23b is
connected liquidtightly to the injection needle connecting part 1l.
As the drug solution container 10, such a syringe type drug
solution container is preferably employed that contains a barrel 12
with an open base end having an injection needle connecting part 11
at a tip end thereof, and a gasket 30 inserted from the open base end
of the barrel 12 1iquidtightly and slidably into the barrel 12. The
barrel 12 is generally a cylindrical member formed with a polyoiefin
resin, such as polypropylene and polyethylene, and a shoulder part 13
is formed from a base end of the injection needle connecting part 11l
over an outer circumference of a tip end face of the barrel. A
fingerhold flange 14 is provided at the base end of the barrel 1Z2.
The gasket 30 is formed with butyl rubber, a thermoplastic elastomer '
or the like, and inserted from a base end of the barrel 12
liguidtightly and slidably into the barrel 12. An engaging means,
such as a female screw 31, is provided at a base end of the gasket 30,
and can be screwed with a male screw 41 provided at a tip end of a
plunger 40.
' The drug solution container 110 may be a bottle 112 that 1s

formed with a flexible material, such as polyethylene and
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polypropylene, and can be easily deformed by pressing, as shown in Fig.
2.

As the connector for communicating 20 shown in Fig. 1 is
described in detail, the connector for communicating 20 is generally
formed with polypropylene, an ABS resin, polyethylene, a mixture of
polypropylene and polyethylene, or the like, and, as described above,
contains the cylindrical quide part 21 with the bottom 22 capable of
being slidably attached to the opening of the v?éi, and the hollow
penetrating member 23 provided at the center of the bottom 22 of the
quide part 21 to penetrate the bottom 22, and the penetrating member
23 contains the penetrating needie 23a at the tip end side with respect
to the bottom 22, and the connecting part 23b at the base end side with
respect to the bottom 22. An interior of the connecting part 23b has
luer taper and is fitted on an outside of the injection needle
connecting part 11 of the drug solution container 10, and a tip end
of the connecting part 23b is adhered easily removably to the shoulder
part 13 of the drug solution container 10 through a fragile portion
oJ. According to the configuration, upon autoclaving the drug
solution container with a connector for communicating according to the
invention, invasion of water from the fitting part of the injection
needle connecting part 11 and the connecting part 23b can be
prevented. It is preferred that the fragile portion 50 is easily
removed by applying rotation to the connector for communicating 20

relative to the drug solution container 10.

The fragile portion 50 is formed generally, for example, with
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a mixed material of such a material that is poor compatibility with

a material for forming the drug solution container 10 but 1s good
compatibility with a material for forming the penetrating member 23,
such as a mixed material of a material forming the drug solution
container 10 and a material forming the penetrating member 23. More
specifically, for example, in the case where the drug solution
- container 10 is formed with polypropylene as a major component, and
the penetrating member 23 is formed with polyethylene as a major
component, the fragile portion 50 is formed with a material containing
a mixture of polypropylene and po1yethy1ené as a major component,
whereby the drug solution container 10 and the penetrating member 23
are weakly welded together removably through the fragile portion 50.
The fragile portion 50 thus formed is removed accompanied with the
connector for communicating 20 from the drug solution container 10
upon rotating the connector for communicating 20 with respect to the
drug solution container 10. In the case where the fragile portion 50
is formed with a material that is poor compatibility with a material
for forming the penetrating member 23 to provide a weak adhesion force
therebetween, such a structure shown in Fig. 3 may be employed in that
an engaging part 223c is provided at a connecting part 223b of a
penetrating member 223, whereby separation of a fragile portion 250
and a connector for communicating 220 is physﬁca1iy suppressed.

The fragile portions 50 and 250 may be formed by insert molding

or by two-color molding.

In another embodiment of the invention shown in Fig. 4, a
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fragile portion 350 formed with at least one material selected from
a thermoplastic elastomer, a silicone elastomer and butyl rubber is
provided on an inside of a connecting part 323b of a penetrating member
323 of a connector for communicating 320, and a drug solution container
310 and the connector for communicating 320 are connected
liguidtightly and removably by blocking of an injection needle
connecting part 311 and a fragile portion 350. The fragile portion
350 may be formed by insert molding or by two-color molding, or in
alternative, 1t may be separately molded and then fit inside the
connecting part 323b.

A method of connecting the fragile portion 350 to the
injection needle connecting part 311 by blocking in the embodiment
shown in Fig. 4 will be described. A connect%ng part 323b of a
penetrating member 323 having provided with the fragile portion 350
formed with a thermoplastic elastomer, a silicone elastomer or buty]
rubber is attached by insertion to an injection needle connecting part
311 of a drug solution container 310, s0 as to contact the fragile
portion 350 closely to the injection needle connecting part 311, and
then the whole assembly is subjected to autoclaving, for example, at
115°C for 30 minutes or at 121C for 20 minutes, which are generally
employed conditions upon production of drugs, whereby a thermoplastic
elastomer, a silicone elastomer or butyl rubber forming the fragile
portion 350 causes blocking with the injection needle connecting part
311 wnich 1s formed with a polyclefin resin to connect the connector

for communicating 320 and the drug sclution container 310
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liquidtightly. Upon rotating the connector for communicating 320
relative to the drug solution container 310, the fragile portion 350
is removed from the injection needie connecting part 311, and as a
result, the connector tor communicating 320 anc the drug solution
container 310 can be separated from each other.

In another embodiment of the invention shown in Fig. b, a
connecting part 423b of a penetrating member 423 of a connector for
communicating 420 is entirely formed with a thermoplastic elastomer,
a silicone elastomer, butyl rubber or the 1ike, and blocking is caused
at an inside of the connecting part 423b and an outside and a shbu'ider
part 413 of an injection needle connecting part 411, so as to connect
the connecting part 423b, the injection needle connecting part 411 and
the shoulder part 413 liquidtightly and removably. An anchor 424 is
vertically provided from a backside of a bottom 422 of a quide part
421 into an interior of the connecting part 423b. The provision of
the anchor 424 prevents, upon rotating the connector for communicating
420 relative to the drug solution container 410, the connector for
communicating 420 from being removed by leaving only the connecting
part 423b blocked with the injection needle connecting part 411 on the
drug solution container 410. While the anchor 424 shown in Figs. 5A
and 5B 1s constituted with two members each having a partially
cylindrical shape with an arc part, an anchor having an arbitrary shape
may be employed as long as it locks the backside of the bottom of the
guide part with the connecting part to prevent other parts of the

connector for communicating than the connecting part from being
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removed from the drug solution container upon rotating the connector
for communicating relative to the drug solution container.

In another embodiment of the invention shown in Fig. 6, a
fragile portion 550 having a square ring shape formed with at least
one material selected from a thermoplastic elastomer, a silicone
elastomer and butyl rubber is provided between an end tip of a
connecting part 523b of a connector for communicating 520 and a
shoulder part 513 of a drug solution container 510, and the connector
for communicating 520 and the drug solution container 510 are
connected liquidtightly and removably by blocking of the fragile
portion 550 and the shoulder part 513. Furthermore, it is preferred
to provide a protrusion 523d at a base end of the connecting part 523b,
whereby upon rotating the connector for communicating 520 relative to
the drug solution container 510 upon use, the fragile portion 550 is
prevented from being removed from the connector for communicating 520
by a rotation force, so that the fragile portion 550 is rotated
accompanied with the connector for communicating 520. While a square
ring is emp]oyed as a fragile portion in this embodiment, such other
rings may also be employed that can connect the connector for
- communicating and the syringe liquidtightly and removably by blocking.
The protrusion may also be provided on the side of the shoulder part.

While the material of the fragile portion 350 in Fig. 4, the
connecting part 423b of the penetrating member 423 in Fig. 5, and the
fragile portion 550 in a square ring shape in Fig. 6 are preferably

a thermoplastic elastomer, a silicone elastomer or buty! rubber, as
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described in the foregoing, the material i1s not particularly 11mited
as long as it can seal each of the injection needle connecting parts
311, 411 and 511 liquidtightly and removably by blocking.

As shown in Fig. /7, instead of provision of a Tragile portion,
a connecting part 623b of a penetrating member 623 may be connected
to an injection needle connecting part 6ll by screwing liguidtightly
and relteasably. InFi1g. /, the connecting part 623b of the penetra‘ting
- member 623 15 not directly screwed 1n the injecticn needle connecting
part 611, but they are screwed each other in the following manner.
That i1s, a cylindrical wall 611 concentrically surrounding the
Injection needle connecting part 611 i1s provided at a shoulder part
613, and a male screw on an outside of the connecting part 623b is
screwed 1n a female screw on an inside of the cylindrical wall 615.
The 1nside of the connecting part 623b and the outside of the injection
needle connecting part 611 are closely in contact with each other
liquidtightly.

In another embodiment shown in Fig. 8, a male screw on an
outside of a base part of an injection needle connecting part 711 of
a drug solution container 710 is screwed in a female screw on an inside
of a base part of a connecting part 723b of a penetrating membeyr 723.
A seal material 730, exampies of which include an 0-ring and a packing,
intervenes between a bottom 722 of a quide part 721 inner than the
- connecting part 723b and a tip end of the injection needle connecting

part /11, whereby a connector for communicating 720 is connected to

the injection needle connecting part 711 Tiquidtightly.

.._._.17_....
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Another embodiment shown in F1gs. Y and 10 is a modified
example of the embodiment shown 1n Fig. 8, in which a retention ring
part 816 protruding to the radial outward direction is provided by
integral molding on an injection needle connecting part 811 of a drug
container 810 over the entire circumference thereof at a base end side
with respect to the male screw forming part. Furthermore, a remaining
part 823f is consecutively provided through a breaking part 823e on
a connecting part 823b of a penetrating member 823 at a base end side
with respect to the female screw forming part. The breaking part 823e
1S a narrow and thin member provided along the circumferential
direction with constant intervals. A claw part 823g is provided as
protruding from the remaining part 823f in the radial inward direction
on a part or whole circumferential direction thereof, so as to engage
(lock) a base end surface of the retention ring part 816. According
to the configquration, in the case where the connector for
communicating 820 and the drug solution container 810 are separated
from each other, i.e., in the case where the screwing between the
connecting part 823b of the penetrating member 823 and the injection
needle connecting part 811 of the drug solution container 810 is
released, the breaking part 823e is broken, and the remaining part 823f
and the claw part 823g remain on the side of the injection needle
connecting part 811. The base end surface of the claw part 823g is
sianted to the tip end side in the radial inward direction. According
to the configuration, upon connecting by screwing the connecting part

823b of the penetrating member 823 to the injection needle connecting

..._..18.......
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part 811 of the drug solution container 810, the claw part 823g easily
overstrides the retention ring part 816 from the tip ena side to engage
the base end surface thereof. Upon overstriding, the remaining part
823f, the claw part 823g and the like suffer elastic deformation in
the radial outward direction. '

Another embodiment shown in Fig. 11 is a modified example of

- the embodiment shown 1n Figs. 9 and 10, in which a retention ring part
916 is formed separately from an injection needle connecting part 911
and 1s engaged with a circumferential groove 917 on an ocutside of the
injection needle connecting part 911.

In another embodiment snown in Fig. 12, a retention ring part
1016 protruding in the radial outward direction is formed by integral
molding on a base part of an injection needle connecting part 1011 of
a drug solution container 1010 over the entire circumferential
direction thereof. A claw part 1023g is provided as protruding from
a base part 1023b of a penetrating member 1023 in the radial inward
direction on a part or whole circumferential direction thereof, so as
to engage releasably a base end surface of the retention ring part
1016. In this embodiment, upon separating the connector for
communicating 1020 and thé drug solution container 1010 from each
other, such a mechanical force is applied that is to separate the
connecting part 1023b of the penetrating member 1023 relatively from
the injection needle connecting part 1011 of the drug solution
container 1010, whereby the base part of the connecting part 1023b

suffters elastic deformation in the radial outward direction to release

.......19_.,.,.
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the engagement of the claw part 1023g and the retention ring part 1016.

Another embodiment shown in Fig. 13 is a modified example of
the embodiment shown 1n Fig. 12, in which a breaking part 1123e as a
narrow and thin member and a remaining part 1123f are provided on a
base part of a connecting part 1123b of a penetrating member 1123 in
this order toward the base end side. A claw part 1123g is provided
as protruding from the remaining part 1123f in the radial inward
direction on a part or while circumferential direction thereof, so as
to engage a base end surface of a retention ring part 1116. In this
empodiment, upoh separating the connector for communicating 1120 and
the drug solution container 1110 from each other, such a mechanical
force is applied that is to separate the connecting part 1123b of the
penetrating member 1123 relatively from the injection needle
connecting part 1111 of the drug solution container 1110, whereby the
breaking part 1123e is broken, and the remaining part 1123f and the
claw part 1123g remain on the side of the injection needle connecting
part 1111.

Another embodiment shown in Fig. 14 is a modified example of
the embodiment shown in Fig. 13, in which a retention ring part 1216
1s formed separately from an injection needle connecting part 1211 and
1S engaged with a circumferential groove 1217 on an outside of the
injection needle connecting part 1211.

Another embodiment shown in Fig. 15 is a modified example of

the embodiment shown in Fig. 7, in which a male screw on an outside

of a cylindrical wall 1315 is screwed in a female screw on an inside
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of a connecting part 1323b. The height of the cylindrical wall 1315
is set considerably lower than an injection needle connecting part
1311, and a ring-shaped fitting part 13Z23h formed on the connecting
part 1323b i1s engaged therebetween. Furthermore, a seal material 1330
1s engaged with a circumferential groove 13231 between the connecting
part 13Z23b and the fitting part 1323h, and the seal material 1330 is
in contact with a tip end of the cylindrical wall 1315, whereby the
connecting part 1323b is liquidtightly connected to the injection
needle connecting part 1311.

A preferred embodiment of the drug solution container with a
connector for communicating according to the invention is a
syringe-type drug solution container having a drug solution having
been charged therein, 1.e., a so-called prefilled syringe P, as shown
in Fig. 16. In this case, a penetrating needle of the connector for
communicating is sealed liquidtightly or airtightly with a cap 60
formed with butyl rubber or a thermoplastic elastomer, as shown in Fig.
1.

Next, the use of the drug solution container according to the
invention will be described with reference to Figs. 16 and 17. The
drug solution container shown in Fig. 16 is substantially the same as
that shown in Fig. 1. _

First, a preferred embodiment of the drug solution container
of the invention, i.e., a prefilled syringe P having a connector for
communicating 20 connected liquidtightly and removably through a

fragile portion 50 and & drug solution D1 (a resolvent in this case)

.._..21___
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having been charged therein, and a vial V having a drug D2 charged
therein are prepared. As shown in Fig. 16 (1), a plunger 40 is
connected to a gasket 30 of the prefilied syringe P. The prefilled
syringe is then moved i1n the direction of the arrow A to slide an
opening V1 of the vial V along a quide part 21 of the connector for
communicating 20, whereby a rubber plug V2 of the vial V is penetrated
with a penetrating needle 23a as shown in Fig. 16(2). Thereafter, the
plunger 40 is pushed in the direction of the arrow B, and thus, the
drug solution D1 housed in the prefilled syringe P is injected into
the vial V. The drug solution Dl and the drug D2 are mixed by well
shaking the prefilied syringe P and the vial V in this configuration,
so as to make a drug solution MD. The positions of the prefilled
syringe P and the vial V are vertically reversed (inverted), and then
the plunger 40 1s pulled in the direction of the arrow (C) to aspirate
the drug solution MD into the prefilled syringe P, as shown in Fig.
16@. Thereafter, as shown in Fig. 17, the connector for
communicating 20 is rotated in the direction of the arrow (D), and
thus, the connector for communicating 20 is removed from the prefilled
syringe P accompanied with the fragile portion 50 as shown in Fig. 17
®. Finally, as shown in Fig. 17(6), an injection needle 70 is
attached to an injection needle connecting part 11 at a tip end of the

prefilled syringe P, and thus, the drug solution MD can be injected

to a vein or the like of a patient.

As having been clarified by the foregoing descriptions,

according to the invention, a connector for communicating and a drug
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solution container can be liguidtightly and removably connected to
each other by an ordinary sterilizing process, and an cperation for
preparation of a drug solution can be easily carried out 1n a short
period of time without causing injury of an operator or coring.
Furthermore, an effort to separate a metallic needle and plastic

members can be omitted since no metallic needle 1s used.

....._.23.....
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CLAIMS!:
1. A drug solution container with a connector for
communicating comprising:

a drug solution container having at a tip end thereof
an injection needle connecting part, and

a hollow connector for communicating attached to a tip
end of the drug solution container;

wherein the connector for communicating comprises a
cylindrical guide part with a bottom capable of being
slidably attached to an opening of a vial, and a hollow
penetrating member provided at the center of the bottom of
the guide part to penetrate the bottom; and

wherein the penetrating member comprises a penetrating
needle at a tip end side with respect to the bottom, and a
connecting part at a base end side with respect to the
bottom; and

wherein the connecting part of the penetrating member
1s fitted on an outside of the injection needle connecting
part, and the connecting part of the penetrating member 1is
adhered to the 1njection needle connecting part easily
removably through a fragile portion.

2. A drug solution container as claimed 1in claim 1,
wherein the fragile portion is formed between a tip end of
the connecting part of the penetrating member and a shoulder
part of the drug solution container.

3. a drug solution container as claimed 1in claim 1,
wherein the fragile portion is formed between an inside of

the connecting part of the penetrating member and an outside
of the injection needle connecting part.

4. A drug solution container as claimed in any one of
claims 1 to 3, wherein the fragile portion 1is formed at
least with a mixed material of a material forming the drug
solution container and a material forming the penetrating
member.

- 24 -
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5. A drug solution container as claimed 1in any one of
claims 1 to 3, wherein the fragile portion i1s formed with at
least one material which 1s a thermoplastic elastomer, a
silicone elastomer or butyl rubber.

6. A drug solution container as claimed 1in any one of
claims 1 to 5, wherein the connector for communicating 1is
easily removed from the drug solution container by rotating
the connector for communicating relative to the drug
solution container to remove the fragile portion.

7. A drug solution container as claimed 1in claim 1,
wherein the connecting part of the penetrating member 1is
connected by screwing to the 1injectioh needle connecting
part.

8. A drug solution container as claimed 1in claim 7,
wherein a remaining part is consecutively provided through a
breaking part on the connecting part of the penetrating
member at a base end side with respect to a screw forming
part, the remaining part 1is engaged with the 1injection
needle connecting part, and the breaking part is broken upon
releasing the screwing of the connecting part of the
penetrating member and the injection needle connecting part.

9. A drug solution container as claimed 1in claim 1,
wherein the connecting part of the penetrating member is
connected by engaging to the 1injecting needle connecting
part.

10. A drug solution container as claimed in claim 9,
wherein a remaining part is consecutively provided through a
breaking part on a base part of the connecting part of the
penetrating member, the remaining part 1is engaged with the
injection needle connecting part to connect the connecting
part of the penetrating member to the injection needle
connecting part, and the breaking part is broken upon

- 25 -
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separating the connecting part of the penetrating member and
the injection needle connecting part.

11. A drug solution container as claimed 1in any one of
claims 1 to 10, wherein a seal material intervenes between
an inside of the connecting part of the penetrating member
and a tip end of the injection needle connecting part.

12. A drug solution container as claimed in any one of
claims 1 to 11, wherein the drug solution container
comprises a barrel with an open base end having an injection
needle connecting part at a tip end thereof, and a gasket
inserted from the open base end of the barrel Tiquidtightly
and slidably into the barrel.

13. A drug solution container as claimed in any one of
claims 1 to 12, wherein the drug solution container
~comprises a bottle capable of being easily deformed by
pressing, having an 1injection needle connecting part at a
tip end thereof.

14. A drug solution container as claimed in any one of

claims 1 to 13, wherein the drug solution container has a
drug solution having been charged therein.

-~ 26 -
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