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SPECIfICATION
(', \}.7 SYRINGE
Detailed Description of the Invention
5 Industrial Field of Utilization
The present invention relates to a syringe for
containing medicine, medicine for animals, medicine
for clinical diagnosis, and any medicine using a
sy;inge barrel.
10 Prior Art
The coﬁVentional usual injection is contained in
an ampul or vial. In injection, first, the ampul is
cut, or rubber cap of the vial is bored to absorb the
injection liquid, and thereafter the injection is
15 given to a patient. 1In this case, the syringe is
disposed so that a single syringe needle is not used
for plural persons, thereby preventing infection of
bacteria.
Injection, usually, a single injection is
20 carried out as described above. As the case may be,
however, a mixed injection of two or more injections
is carried out in the injection for treatment of, for

example, knee-joint arthritis, shoulder-joint

arthritis. Injection of only the hyaluronié acid
25 natrium as a treatment medicine gives a patient a
severe pain. To moderate the pain, hydrochloric
-1 -
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for clinical diagnosis, and any nedicine using a syringe barrel.

Prior Art The conventional usual injection is contained in an anpul
or vial. Ininjection, first, the anmpul is cut, or rubber cap of the vial
is bored to absorb the injection liquid, and thereafter the injection is
given to a patient. In this case, the syringe is disposed so that a single

syringe needle is, no sed, for plural ersons, thereb reventin
i%fec?ion of acid {iégcaine asFﬁocal éhesthesia is m?&gh with tge

hyalurdnic acid.
Specifically, first, the ampul is cut to absorb
hyaluronic acid contained therein into a syringe.

5 Next, using the syringe needle, the rubber stopper of
a vial is bored to absorb'the hydrochloric acid in
the syrinée. Thus, two injections are mixed. This
mixed injection is injected into the affected part.
Two or more injections are also mixed.in the case

10 where freezed drier such as antibiotic, steroid,
vaccine, etc. or powder filler is sealed in a vial,
and its sélution or diluted solution is contained ‘in
an ampﬁl. In this case, first, the ampul is cut to
absorb the solution contained in the ampul into a.

15 syringe. The syringe needle is thrust through the
rubber stopper of a vial to inject the solution
within the syringe into the vial. The syringe needle
is once pulled out from the rubber stopper. The vial
is shaken to solve the freezing drier. The syringe

20 needle is again thrust through the rubber stopper to
absorb the solved injection into the syringe.
Thereafter, a patient is given the injection.

In the injection manners as described above,
persons engaged in medical treatment may be injured

25 by pieces of glass of the ampul in cutting the ampul.

Then, infection or contagion of hepatitis or AID may

1
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bacteri a. Injection, usually, a single injectionis carried out as
descri bed above. As the case may be, however, a mxed injection of two or
nore injections is carried out in the injection for treatment of, for
exanpl e, knee-joint arthritis, shoulder-joint arthritis. Injection of only
the hyaluronic acid natriumas a treatnent nedicine gives a patient a

severe pain. %0s@bDdecareowiagPRbNp1BXdiAGN @hkf the ampul is cut,
minute fragments of glass may be mixed into the
injection. Further, when the syringe needle is
thrust through the rubber stopper, minute fragments
5 of the rubber may be mixed into the injection. |
Mixture of these alien substances into a human body
was confirmed by a microscope. Bad influence of
these alien substances on the human body is
problematic.
10 In order to solve these problems, the syringe as
shown in Figs. 28(a) and 28(b) was proposed which is
disclosed in Japanese Patent Publication No.Sho 62-
58745. This syringe, as shown in Fig. 28(a),
includes a needle holder 1 on the side of a syringe
15 needle and a cylinder 4 closed at its ends by
plungers 2 and 3. The needle holder 1 and the
cylinder 4 are fabricated separately, and the space
formed by the plungers 2 and 3 is previously filled
with an injection. In use, as shown in Fig. 28(b),
20 with the cylinder 4 fit in the needle holder 1, the
plunger 3 is pushed toward the side of the needle.
Then, the plunger 2 is pushed into the needle holder
1 and the injection flows through a passage 6 formed
in the needle holder 1 toward the needle.
25 This syringe does not require necessity of

cutting the ampul, and hence can soive the problems
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- 2- acid lidocaine as | ocal anesthesia is mxed wth the hyaluronic

aci d. Specifically, first, the anpul is cut to absorb hyal uronic
acid contained therein into a syringe. Next, using the syringe needle, the
rubber stopper of a vial is bored to absorb the hydrochloric acid in the
syringe. Thus, two injections are m xed. This

of bacteria infection due to -injury in ampul cutting
and mixture of minute fragments of glass.

This syringe, however, can be appiied to only
the case where a single kind of injection agent is

5 used. Where two or more injections are to be
injected, i.e., a mixed solution of two injections A
and B is to be injected, these injections A and B
must be mixed previously. In this case, even when
the injections A and B are solely presgnt,

10 respectively, and also stable for g long—-time
preservation, the mixture of injections A aﬁd B is
difficult to maintain its stability.

The solid injection of the antibiotiec, steroid
and other injections described above is solved in a

15 solution and the resultant injection liquid is
injected. 1In an emergent medical scene, doing suéh
an operétion is very troublesome. Further, the
syringe, which includes the needle holder 1 and the
cylinder 4 fabricated separately, is fabricated at

20 high production cost. Disposing such a syringe,
therefore, is wasteful.

In order to avoid such an inconvenience, the
syringe as shown in Figs. 29(a) and 29(b) which is
disclosed in Japanese Preliminary Publication No. sho

25 60-72561 was proposed. The éyringe includes a

cylinder 10 having a syringe needle connection
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m xed injection is injected into the affected part. Two or nore injections
are also mxed in the case where freezed drier such as antibiotic,

steroid, vaccine, etc. or powder filler is sealed in a vial, andits
solution or diluted solution is contained in an anpul. In this case,

first, the anmpul is cut to absorb the solution contained in the anpul into
a syringe. The syringe needle is thrust through the rubber stopper of a

vial to injecpotritdonollut ifermed biti Bnlehensy kindga plungdie ivisdrt ibie syringe

needle is once pulled out fromthe rubber stopper. The vial
hole 12 formed at the other end and a plunger 13
inserted from the hole 12. In the cylinder 10, a
swelling portion 17 is formed and a partition portion

5 14 located apart from the swelling portion 497

divides the cylinder 10 into two chambers 15 and ié;
The chamber 15 contains injection powder and the
chamber 16 is filled with its solution or diluted
solution.

10 In use, when the plunger 13 is pushed, the
pressure in the chamber 16 is increased. As a
result, the partition portion 14 moves toward the

o .syringe needle to reach the swelling portion 17 as

shown in Fig. 29(b). The swelling portion of the

15 | cylinder constitutes a passage 17. When the

partition portion 14 reaches this portion, the
éolutioﬁ contained in the chamber 16 flows into the

R chamberi;~;through the passage 17. As a result, the
powder is Solved to p}ovide an injection liquid.

20 Thereafter, air remaining in the chamber 15 is
discharged from the syringe needle. The resultant
injection is given to a patient.

Problems that the invention is to solve
The syringe disclosed in Japanese Preliminary

25 Publication No. Sho 60-72561 can previously contain

two different injections or injection agents. A cap
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I s shaken to solve the freezing drier. The syringe needle is again thrust
t hrough the rubber stopper to absorb the solved injection into the
syringe. Thereafter, a patient is given the injection. In the

i njection manners as descri bed above, persons engaged in nedical treatnent
may be injured by pieces of glass of the anpul in cutting the anmpul.

Then, inf eCtIOlrb or hlc IOonnl()}lc ohr?eoangéaErllss oof sAélaRPr?é/ the side of

thé syringe needle, is likely to come off.
Therefore, the sealing is unstable and the
preservation of the injection agents for a 1ong time
5 is difficult. 1In using ldcal anesthetic, many
clinical doctors say that the effect of a treatment
medicine is more manifest in separate injections than
in mixed injections. Specifically, it is prefe;able
to first inject local anesthetic without mixing the
10 local anesthetic with a treatment medicine to lose
the sense at the affected part, and thereafter inject
the treatment medicine.
The present invention intends to solve the above
ﬁroblem and provide a syringe which can be
15 manufactured at low cost enough to be disposable, can
accommodate one or plural different injection agents,
and provide an excellent sealing property making easy
the preservation for a long time.
' Another object of the present invention is to
20 provide a syringe which permits plural injection
agents to be preserved separately, and permits the
injection to be done after respective injection
agents have been mixed as necessity requires.
Still another object of the present invention is
25 to provide a syringe which permits separate injection

of injecting an A agent without mixing plural
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al so occur owing to bleeding. Wen the anpul is cut, mnute fragments of
glass may be mxed into the injection. Further, when the syringe needle is
thrust through the rubber stopper, minute fragments of the rubber nmay be
m xed into the injection. Mxture of these alien substances into a human
body was confirned by a m croscope. Bad influence of these alien

substances on {hpebLIBA DEENtE Sand thereafter injecting a B agent,

as necessity requires.
Means for Solving the Problems
In order to attain the above object, the present
5 invention, in a syringe comprising a cylinder having
a connection portion for a syringe needle at one end
5nd an opening at the other end, and a plunger to be
inserted into the cylinder from the opening, is
characterized in that
10 - between said connection portion and said plunger
within said cylinder, at least one partition is
slidably_provided to divide watertightly the internal
sbace into plura; chambers of said cylinder;
within at least one chamber beyween said
15 partitions or between said partition and said
plunger, an injection agent is accommodated; and
a passage communicating each of said chambers
with said connection portion is provided when said
plunger is moved to the side of said syringe needle.
20 It is preferred that a plurality of partitions
are provided so that two or more chambers are formed
between said partitions or between said partition and
said plunger and said chambers are filled with
different injection agents.
25 Such a configuration may be adopted that said

passage is formed between said chambers, and after
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probl emati c. In order to solve these problens, the syringe as shown
in Figs. 28(a) and 28(b) was proposed which is disclosed in Japanese

Pat ent Publication No.Sho 62- 58745. This syringe, as shown in Fig.

28(a), includes a needle holder 1 on the side of a syringe needle and a
cylinder 4 closed at its ends by plungers 2 and 3. The needl e holder 1 and
the cylinder 4 are fabricated separately, and the space fornmed by the

pl ungers 2 andtBej énpeetienspgents| wythin said chambers are

collected into a single chamber as said plunger
advances, the resultant injection agent is injected.
Such a configuration may be adopted that said
5 passage is formed on only the side of said connection
portion, and as said plunger advances, the injection
agents in the_respectiﬁe'chambers are sequentially
injected without being mixed.
Such a configuration may be adopted that said
10 passage includes an enlarged portion formed in the
neighborhood of said syringe needle connection
‘portion, a cylindrical receiver, accommodated in said
enlarged portion, for slidably receiving said
éartition inside itself and a passing-through passage
15 formed in said receiver.
The present invention is characterized by
comprising a cylinder having a connection portion for
a syringe needle at one end and an opening at the
other end; two partitions formed apart from each
20 other within said cylinder; a hole formed in one of
said partitions remote from said connection portion;
a small cylindér whose tip abuts on said one
partition and which rotatably abuts on the inside of
said cylinder; a valve member, residing at the tip of
25 said small cylinder, for communicating the chamber

between said partitions with a chamber formed in said
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with an injection. In use, as shown in Fig. 28(b), wth the cylinder 4 fit
in the needle holder 1, the plunger 3 is pushed toward the side of the
needl e. Then, the plunger 2 is pushed into the needle holder 1 and the
injection flows through a passage 6 formed in the needle holder 1 toward

t he needl e. This syringe does not require necessity of cutting the

ampul, - and hengga fnc$figgé;hgnagggg§§$with the hole formed in said
partition or separating both chambers from each other
in displacement from said hole by rotation of said
small cylinder; a plunger slidably provided in said

5 small cylinder; and a passage communicating the

chamber between said partitions with said connection
portion is provided when said plunger is mbved to the
side of said éyringe needle.

Such‘a configuration may be adopted that another

10 small cylinder having the same structure as said
small cylinder is provided in said cylinder.

Such a configuration may be adopted that said
passage includes an enlarged portion formed in the
ﬁeighborhood of said syringe needle connection

15 portion, a cylindrical receiver, accommodated in said
enlarged portion, for slidably receiving said
partition inside itself and a passing—-through passage
formed in said receiver.

Such a configuration may be adopted that a

20 pillar member having a hollow portion communicating
with said connection portion and protruding into said
cylinder to close its tip is further provided; said
passage consists of said hollow portion of said
pillar member, a through—hole formed on the side of

25 said pillar member, one of said partitions being

slidably fit between the outer periphery of said
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of bacteria infection due to injury in anmpul- cutting and m xture of minute

fragnments of gl ass. This syringe, however, can be applied to only
the case where a single kind of injection agent is used. Were two or nore
injections are to be injected, i.e., a mxed solution of two injections A

and Bis to be injected, these injections A and B nust be m xed

previously. In this case, even_when
pillar member and the inner periphery of said

"ecylinder so ﬁs to close said through-hole; and said
passage is opened when said partition slides toward
the side of said syringe needle.

5 Such a configuration may be adopted that at the
center portion of a different partition from said
partition, a passage member having a double pipe
structure in which an internal cylinder is coaxially
held in an external cylinder with a gap from each

10 other is provided; said passage further includes a
hollow portion formed in said internal cylinder so
that the side of the syringe needle is opened and the
side of the plunger is closed and a through-hole
formed on the side of said internal cylinder; a

15 small partition for sealing said gap between said
internal and external cylinders and closing said
through-hole is slidably fit; and said passage is
opened when said partition slides toward said small
partition.

20 - Such a configuration may be adopted that a
passage rod member is provided within said cylinder
so as to extend along said cylinder in a longitudinal
direction of said cylinder and pass through said
partition and said plunger watertightly;

25 one of said passages includes

a terminal hollow portion formed along the
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the injections A and B are solely present, respectively, and also stable
for a long-tinme preservation, the mxture of injections A and Bis
difficult to maintain its stability. The solid injection of the
antibiotic, steroid and other injections described above is solved in a
solution and the resultant injection liquidis injected. In an emergent

medi cal scene, d0| ratlo IS .V t roubl es Further, the
syringe, whi ch élq" 1e(’adrgliere d1%e Aol (?ersalugr%a ¢ rod Hember an

whose one end communicates with said connection
portion, and

a through—-hole formed in the neighborhood of the

5 other end of said terminal hollow portion and

éommunicating said hollow portion with the inside of
said cylinder;

the other passage includes at least one
intermediate hollow portion separated from said

10 " terminal hollow portion and each other and formed
along the longitudinal direction of said passage rod
member, and

a through-hole formed in the neighborhood of
éach of béth ends of said intermediate hollow portibn

15 and communicating said hollow portion with the inside
of said cylinder; and

as said plunger moves, said partition is shifted
from the position where said passage is closed to the
position where the it is opened.

20 Such a configuration may be adopted that said
passage consists of at least one pair of through-
holes separated from each other by a distance longer
than the length of said partition in said cylinder
and a pipe connecting the through-holes of each pair

25 with each other

Such a configuration may be adopted that a
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cylinder 4 fabricated separately, is fabricated at high production cost.

D sposi ng such a-syringe, therefore, is wasteful. In order to avoid
such an inconvenience, the syringe as shown in Figs. 29(a) and 29(b) which
is disclosed in Japanese Prelimnary Publication No. sho 60-72561 was
proposed. The syringe includes a cylinder 10 having a syringe needl e

connection _ _
passage communicating said pipe with said connection
portion is formed at said partition nearest to said
syringe needle.
Such configurations may be adopted that the two

5 syringes are ar:anged in parallel to form a single
connection portion for a syringe needle, or otherwise
the above two syringes in parallel and a forked
connection portion capable of being simultaneously
connected to the syringe needle connection portions

10 of said two syringes are provided.

Such a configuration may be adopted that

within s;id cylinder, a hollow fixed type small
cylinder is provided coaxially with said cylinder, at
a portion of the hollow portion of said fixed type

15 small cylinder a closing portion is formed, and on
both sides of said closing portion through-holes are
formed fo communicate the hollow portion of said
fixed type small cylinder with that of said extérnal
cylinder;

20 within said fixed type small cylinder, a
partition and a small plunger are fit to form one of
said plungers, and between said cylinder and said
fixed type small cylinder another partition and a
lafge plunger are fit to form the other chamber;

25 one of said passages includes a terminal

passing—-through portion formed within said fixed type

- 12 -
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portion 11 formed at one end and a plunger insertion hole 12 fornmed at the
other end and a plunger 13 inserted fromthe hole 12. In the cylinder 10,
a swelling portion 17 is formed and a partition portion 14 |ocated apart
fromthe swelling portion 17 divides the cylinder 10 into two chanbers 15
and 16. The chanber 15 contains injection powler and the chanber 16 is

filled wwth its solution or diluted
small cylinder and one of said through-holes;

the other passage includes the other through-
hole; and
as said plunger moves, said partition is shifted
5 from the position where said passage is closed to the
position whe:e the it is opened.
Operation
In the syringe according to the present
invention structured as described above, medicine

10 - liquids having different pr;perties or solutions are
sealed separately from each other in such a manner
that they are accommodated in plural chambers in
their individual states, and in use, the sealing
state is released by an external operation, thereby

15 permitting immediate use. 1In this case, it is
possible to inject the injection liquid #fter the
different injection agents are mixed with each other,
or sequentially inject the accommodated injection
agents without being mixed.

20 Several kinds of problems in actual injection
such as bacterial infection, mixture of glass powder
and rubber pieces in ampul cutting and vial thrusting
and difficulty of sucking high-viscosity medicine can
be solved, and plural injection agents can be

25 injected simultaneously by a very simple operation.

For this reason, burden for persons engaged in

- 13 -
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sol uti on. I n use, when the plunger 13 is pushed, the pressure in the
chanber 16 is increased. As a result, the partition portion 14 noves
toward the syringe needle to reach the swelling portion 17 as shown in
Fig. 29(b). The swelling portion of the cylinder constitutes a passage 17.
Wien the partition portion 14 reaches this portion, the solution

o the chanber 15 through the passage
igntigngdrggufPe nﬁﬁ?%&eé%ﬁéﬁ¥Mzn tpa.tlents can be relaxedg P 9

Brief Description of the brawings

Fig. 1 is a sectional view showing the structure

of the syringe according to the present invention;
5 Fig. 2 is a sectional view for explaining the

method of using the syringe shown in Fig. 1;

Figs. 3, 4 and 5 are enlarged perspective.views
of a receiver used for the syringe shown in Fig. 1;

Fig. 6 is a sectional view of an embodiment in

10 which the cylinder is doubly structured;

Fig. 7 is a sectional view for explaining the
method of usiﬁg the syringe shown in Fig. 6;

Fig. 8 is a backside view of a typical
partition;

15 _ Fig. 9 is a backside view of a tyﬁical valve
member;

Fig. 10 is a.sectional view of an embodiment in
.which the cylinder according to the present invention
is structured in a multiplex manner;

20 Fig. 11 is a sectional view showing the
structure of an embodiment in which & pillar member
is used;

Fig. 12 is a sectional view for explaining the
operation of the syringe shown in Fig. 11;
25 Fig. 13 is a sectional view of an embodiment in

which the cylinder of the syringe shown in Fig. 11 is

- 14 -
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powder is solved to provide an injection liquid. Thereafter, air remaining
i'n the chanmber 15 is discharged fromthe syringe needle. The resultant
injection is given to a patient. Probl ens that the Inventionis to
sol ve The syringe disclosed in Japanese Prelimnary Publication No.
Sho 60-72561 can previously contain two different injections or injection
agents. A cap

~doubly structured;

Fig. 14 is a sectional view of an embodiment in
which two chambers.are arranged in parallel infa
single cylinder;

5 ' Fig. 15 is a side sectional view of the state
where the embodiment shown in Fig. 14 is in use;

Fig. 16 is an front sectional view of the
neighborhood of the opening portion.447!in the
embodiment shown in Fig. 15;

10 Fig. 17(a) and 17(b) are views showing an
embodiment of the present invention, (a) being a
sectional view of a non-used state and (b).being a

.. sectional view of the state where the operation of
iﬁjéctioﬁ is carried out;

15 ' Fig. 18 is a sectional view showing the
structure of another embodiment of the present
invention;

Figs. 19(a) and 19(b) are views showing the
details of a passage~member used in the embodiment of

20 Fig. 18, (a) being a sectional view thereof and (b)

| being a sectional view along line I - I of (a);
Fig. 20(a) is a sectional view showing the state
where the syringe has started the operation and Fig.
20(b) is a sectional view-showing the state where it
25 has completed;
Fig. 21(a) and 21(b) are views showing the
-_
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18, which is only one neans of sealing the side of the syringe needle, is
likely to cone off. Therefore, the sealing is unstable and the
preservation of the injection agents for a long time is difficult. In
using |l ocal anesthetic, many clinical doctors say that the effect of a
treatment medicine is nore nmanifest in separate injections than in m xed
I njections. Specifically, it is preferable
~structure of arother embodiment of thé present
invention, (a) being a sectional view of a non-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;

5 Fig. 22(a) and.22(b) are views showing the
structure of still another embodiment of the present
invention, (a) be;ng a sectional view of a non—-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;

10 Fig. 23 is a partial perspective view of the

embodiment of embodiment of Fig. 22;

Fig. 24 is a perspectiveEView of a partition;

Fig. 25.is a view showing'the structure of

;nother ﬁlunger in the émbodiment of Fig. 22;

15 ' Fig. 26(a) is a f;;ctiéhélf view showing an
‘embodiment in which two syringes are arranged in
parallei, and Fig. 26(b) is a syringe needle used in
the syringe of Fig. 26(a);

Figs. 27(a) and-27(b) are views sthing a

20 further_embodiment of the present invention, (a)
being a sectional view and (b) being a perspective
Qiew; |

Figs. 28(a) and 28(b) are sectional views of the
syringe according to a pfior art; and

25 Figs. 29(a) and 29(b) are sectional views

showing the syringe according to anbther prior art.
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to first inject | ocal anesthetic without m xing the 1ocal anesthetic with
a treatnent nedicine to lose the sense at the affected part, and
thereafter inject the treatnent nedicine. The present invention
intends to solve the above problem and provide a syringe which can be
manuf actured at | ow cost enough to be di sposable, can accommpdate one or
plural different injection agents, and provide an excellent sealing
property maki ng easy the preservaEmbadimensis| ong tine. . Anot her

obj ect of the present invention is to
Figs. 1 and 2 are side sectional views showing

an example of an syringe barrel serving as a
container containing two kinds of injection liquids

5 or solutions according to the present invention.
Fig. 1 shoWs the state before use and Fig. 2 shows
the state in. use. In Figs. 1 and 2, reference
numergl 21 denotes a cylinder of glass or synthétic
resin; 22 an enlarged portion provided at the front

10 end of the cylinder 21; 23 a rear end of the cylinder
21; and 24.a plunger. Within the cylinder 21, a
chamber 33 sealed by partitions 31 and 32 and a
chamber 34 sealed by a partition 32 aﬁd a resin
stopper 30 are formed. The partitions 31 and 32 are

15 made of flexible resin inclusive of rubber and have
abpropriate folds formed on the outer periphery.
Different injection solutions are sealed in the
chambers 33 and 34, respectively. The resin stopper
30 is formed of the same material and in the same

20 structure as in the partition 32. The rear end of
the resin stopper 30 is connécted to the plunger 24.
The enlarged portion 22 is formed at the tip of the
partition 31 of the cylinder 21 on the side of the
syringe needle. A receiver 26 is provided so as to

25 : bg fit in a recess 25 formed on the inside of the

enlarged portion 22. The receiver 26 is a barrel-

- 17 -
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provi de a syringe which permits plural injection agents to be preserved
separately, and permts the injection to be done after respective

i njection agents have been m xed as necessity requires. Still

anot her object of the preSent invention is to provide a syringe which
permts separate injection of injecting an A agent w thout m xi ng plural

like body made of porous flexible synthetic resin
through which fluid can flow in this example, and the
inner periphery forms a chamber 27 having the same
diameter as the inner diameter of the cylinder 21.

5 Before the plunger 24 and partitions 31 and 32 are
inserted in the cylinder 21, the receiver 26 is bent
so as to be inserted into the cylinder 21. The
receiver 26 is fit in the enlarged portion so that
the receiver 26 is restored to its natgral shape.

10 Before use, the chamber 27 whose interior is vacant
is communicated with the exterior of the receiver 26
and liquid passage 28. In this state, the chambers
33 and 34 are shut out from the outside. The
injection solutions sealed within tﬁe chambers 33 and

15 . 34, which are not mixed with each other and exposed
to the open air, can be preserved for a long time.

In use, when the plunger 24 is advanced to the
left side of Fig. 1, both partitions 31 and 32 are
also advanced under the liquid pressure. As a

20 result, when the partition 31 is fit in the receiver
26, the solution passage from the chamber 33 to the
receiver 26 is formed so that the interior of the
chamber 33 is communicated.with the syringe needle
29. Then, with the needle 29 directed upward, the

25 plunger 24 is pushea to draw out air. PFirst, the

injection within the chamber 33 is led to the

- 18 - ; THIS
~e. This Sheet Has Been Rep

A i



I njection agents and thereafter injecting a B agent, as necessity
requires. Means for Solving the Problens ~ In order to
attain the above object, the present invention, in a syringe conprising a
cylinder having a connection portion for a syringe needle at one end and
an opening at the other end, and a plunger to be inserted into the
cylinder fromthe opening, is characterized in that
solution passage 28 through the receiver 26 in the
recess 25 and externally discharged from the needlé
29.
When the partition 32 is fit in the receiver 28
5 as a result of further advance of the plunger 24, a
passage communicating the chamber 34 with the
receiver 26 is now formedi Then, the injection
solution within the chamber 34 is externally
discharged. In this way, without mixing the
10 different injection solutions within the chambers 33
and 34, plural injection agents can be sequentially
given to a patient by only puéhing the plungér 24 .
There is a problem of -removing air contained in
£he chamber 34.' But, a vacuum filling system which _
15 has been developed by Cozzoli Co. Ltd. in U. S. A.
Using this system, the chamber 34 can be filled with
an injection agent with no air. Thus, taking out air
has become unnecessary.
The enlarged portion 22 of the cylinder 21 may
20 be férmed as a separate body to be watertightly fit
as in the prior art.
Fig. 3 is a perspective view of an example of
the porous receiver 26 used in the above embodiment.
The receiver 26 is not limited tolsuch a structure

25 but may be any structure as long as it can receive

the partitions and lead the solution to the solution
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bet ween said connection portion and said plunger wthin said cylinder, at
| east one partition is slidably provided to divide watertightly the

internal space into plural chanbers of said cylinder; within at
| east one chanber between said partitions or between said partition and
said plunger, an injection agent is accommodated; and a passage

comuni cating each of said chanmbers wth said connection portion is
provi ded when §a§§ag9|QggﬁﬁrbﬁgHDYEQeEQ_ﬁb? spde Qkampid, S¥ki BgswReed! €.

in Figs. 4 and 5, the receiver 26 may be a
cylindrical member with openings having the same
diameter as that of the cylinder 21 so as to form a
5 space in the recess 25.
Figs. 6 and 7 are side sectional views showing
an embodiment in which the cylinder is formed in a
multiplex manner so.as.to provide plural injection
agent chambers. Fig. 6 shows the state before use
10- and Fig. 7 shows the state in use. This embodiment
is also suitable to not only the case where different
injection solutions are injected but also the case
:;;-,where a solution is mixed with frozen and dried sélid
médibineg and the injection solution thus created.is_
15 injected. In this embodimént, a small cylinder 1186
which internally abutslon-the inside of a-cylinder
_ iOl is provided. A valve member 115 is provided'ﬁt
A the tip of the small cylinder 116 to form a chamber 114 |
between itself and ahstopper 110.. On the front end
20 of the valve member 115, a partition 112 is provided
| so as to form a chamber-113§between itself and a
partition 111. The wvalve member 115 is providgd with
an opening 117 and the partition .112hs also provided
wiih an opening 118. Wheﬁ the small cylinder 116 is
25 rotated, the openings 117 and 118 can be aligned with

each other so that the chambers 113 and 114 are

- 20 -
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It is preferred that a plurality of partitions are provided so that two or
nore chanbers are forned between said partitions or between said partition
and said plunger and said chanbers are filled with different injection
agents. Such a configuration may be adopted that said passage is
fornmed between said chanbers, and after

communicated with each other. An enlarged portion
102 is providea at the needle—side tip of the
partition 111 of the cylinder 101. A receiver 106 is
provided so as to be fit in the recess 105 prbvided

5 on the inside of the enlarged portion 102. 1In this
embodiment, the receiver 108 is a barrel—-shaped
member with pores made of flexible synthetic resin as
shown in Fig. 4. The outer periphery of the
receiver 106 constitutes a space permitting flow of

10 solution between itself and the recess 105, and the
inner periphery forms a chamber 107 having the same
diameter as the_innér diameter of the cylinder 101.
Before use, the interior of the chamber 107 which is
vacant is communicated with the outside through the

15 pores of the receiver 106 and thé solution passage
108. In this embodiment, where liquids are sealed in
both chambers 113 and 114, the syringe can be used in
the following manner. When the plunger 104 is
advanced, the partition 111 is also advanced as

20 described above. When the partition 111 is fit in
the receiver 106, the medicine contained in the
chamber 113 is discharged through the pores of the
receiver 106 and the solution path. After the
medicine contained in the chamber 113 is completely

25 discharged until the partition 112 abuts on the

partition 111, the small cylinder 116 is rotated so
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the injection agents within said chanbers are collected into a single
chanber as said plunger advances, the resultant injection agent is

I nj ect ed. Such a configuration my be adopted that said passage is
formed on only the side of said connection portion, and as said plunger
advances, the injection agents in the respective chanbers are sequentially
I njected w thout being m xed. Such a configuration may be adopted

that said that the opening 117 of the valve member 115 is

aligned with the opening shown in Fig. 8. With the
valve member 115 thus opened, when the plunger 104 is
further advanced, the medicine contained in the
5 chamber 114 will be discharged externally thrqugh the
opening 117, grooves 119 of the partition 1;2%shown
in Fig. 8, a recess 120 of the partitionjjjj, pores
.of the receiver 106, reéess 105 and solution passége
108.
10 o The valve member 115 may be opened before the
medicine in the chamber 113 is discharged.
Where medicine powder is sealed in the chamber
-.113 And its solution is sealed in the qhamber 114,
- first, wi£h the valve member opened, the plunger 104
15 is advanced to lead the liquid in the:chamber 114 |
into the chamber 113. The medicine c#n be solved ;
sufficienfly by shaking. By further advancing tﬁg
plunger 104, the injection solution can be.given to a
patient as it is. Ih this embodiment also, if the
20 syringe is used in such a manner that the openings
117 and 118 are not aligned with each other, the
respective injection agents contained in the chambers
113 and 114 can be separately injected.
Fig. 10 shows an embodiment similar to the above
25 embodiment but in which the cylinder structure is
formed in a triple manner. In this embodiment, in
\N
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passage includes an enlarged portion forned in the neighborhood of said
syringe needl e connection portion, a cylindrical receiver, accommobdated in
said enlarged portion, for slidably receiving said partition inside
itself and a passing-through passage formed in said receiver. The
present invention is characterized by conprising a cylinder having a
connection portion for a syringe needle at one end and an openi ng at the

other end; twoppaitibhobs £RENEY12RELL Eb?”‘@???nders 215 and 21§

are provided, and within the cylinder 215, a chamber
214 is formed. An opening 217 is provided at the tip
of the cylinder 215, an opening 218 is provided at
5 the tip of the cylinder 216 and an opening 219 is
provided at ‘a partition 219 fixed to the tip of the
éylinder 216. These openings constitute different
valves. In use, when the cylinder 215 is rqtated sO
that the opening 217 ana the openings 218, 219 are
10 aligned with each other, the chamber 214 is
communicated with the chaﬁber 213. Thus, the
injection agent contained in the chamber 214 can be
;t -supplied_to the chamber 213, or otherwise can be
directly discharged as in the embodiment described
15 above. Iq this case, the partition 211 is preferably
brovided with grooves as in Fig. 8. |
In this embodiment aléo, if the syringe is Jéed
in such a manner that the openinés'217, 218 and 219
are not aligned withieach other, the respective
20 injection agents contained in the chambers 213;and
214 can be separately injected without being mixed.
The enlarged portion 202, recess 205 formed on
its inside, receiver 206 fit in the recess 205 and
solution passage 208 may be structured in the same
25 fashion as in the previous embodiment.

Figs. 11 and 12 are side sectional views showing
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other wthin said cylinder; a hole forned in one of said partitioné renot e
fromsaid connection portion; a small cylinder whose tip abuts on said one
partition and which rotatably abuts on the inside of said cylinder; a
val ve nenber, residing at the tip of said small cylinder, for
comuni cating the chanber between said partitions with a chamber formed in
said still another embodiment. ¥Fig. 11 shows the state
before use and Fig. 12 shows the-state in use. In
Fig. 11, reference numeral 301 denotes a cylinder
made of synthetic fesih or glass; 302 a tip of the
5 cylinder; 303 a rear end; and 304 a plunger. Within
the cylinder 301, a chamber 313 which is watertightly
sealed By partitions 311 and 312 of flexible resin is
provided. At the center portion of the cylinder tip
302, a cylindrical pillar member 305 which projects
10 into the cylinder 301 and has a sharp tip is
provided, and within the pillar member, a solution
passage 308 communicating with the side of‘the
syringe needle 309 is passed. The solution passage
308 is communicated with fhe inside of the cylinder
15 '_ 301 through an opening portion 307 prov1ded in the
'plllar member 305.
The partition 311 in this embodiment has a
doughnut shape having a hole at its center. Before
use, the inner periphery of the partition 311 is fit
g 20 in the outer periphery of the pillar member to close
i the above opening portion 307 tightly, and the outer
periphery 311 of the parﬁition intimately abuts on
the inner periphery of the cylinder 301 to stop
communication with the outside. The tip of the

25 pillar member 305 is made sharp so that it can be

easily inserted into the central opening of the
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- 9- smal | cylinder in accofd with the hole forned in said partitfon or
separating both chanbers fromeach other in displacenent fromsaid hole by
rotation of said small cylinder; a plunger slidably provided in said
smal |l cylinder; and a passage conmunicating the chanber between said
partitions with said connection portion is provided when said plunger is
noved to the side of said syringe needle. Such a configuration may
be adopted thapamhbtiex 312. The partition 312 is made of the
same flexible synthetic resin as that of the
partition 311, and its syringe needle side has such a
shape that the sharp tip of the pillar member 305 can
5 ‘be inserted with no opening. The outer periphery of
the partition 312 intimately abuts on the inner wall
of the cylinder 301 to. stop communication with the
open gir. Thus, the chamber 313 formed between the
partitions 311 and 312 is completely shut out from
10 the open air. An injection solution is sealed in the
chamber 313. Although the tip portion 302 shown in
Fig. 11 is a separate body from the cylinder 301,
which is watertightly fit, it may be formed
integrally to the cyliﬁder'301.
15 ‘ In use, when the plunger 304 is advanced to the
léft side of Fig. 11, the partition 312 is advanced
, and the partition 311 is also advanced under the
liquid pressure created. An air opening 310 serves to
release the air pressure generated by advancement of
20  the partition 311. When the partition 311 continues
to advance, the opening portion 307 of the pillar
member is opened for the chamber 313 so that the
chamber 313 is communicated with the open air through
the opening portion 307, solution passage 308 and

25 syringe needle 309. 1In this state, when the cylinder

is directed upward, air bubbles in the chamber 313
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smal | cylinder having the same structure as said small cylinder is
provided in said cylinder. Such a configuration may be adopted that
said passage includes an enlarged portion formed in the neighborhood of
sai d syringe needl e connection portion, a cylindrical receiver,
accommpdated in said enlarged portion, for slidably receiving said
partition inside itself and a passing-through passage formed in §a|d
recei ver. argudieda teorthieg wremiiog meyr tiemaddpteadt Hate alegpiddsirormenber
having a hol | ow porti on conmuni cati ng
provided at the partition 311. .When the plunger 304
is further pushed, the air bubbles are discharged
externally through the syringe needle 309. 1In this
5 state, an injection can be immediately given to a
patient. As shown in Fig. 12, when the plunger 304
is pushed, the injection solution within the chamber
313 is led to the solution passage 308 and externally
discharged from the syringe needle 309. When the
10 plunger 304 continues to advance, the tip of the
pillar member 305 is fit into the concave portion
and the injection solution in the chamber 313 is
discharged almost completely. Thus, the plunger 304
has only to be pushed in order to give automatically
15 the injection solution contained within the chamber
313 to a patient.
Fig. 13 is a side sectional views showing an .
embodiment in which the cylinder is formed in a
multiplex manner so as to provide plural injection
20 agent chambers. This embodiment is also suitable to
not only the case where different injection solutions
are injected but also the case where a solution is
mixed with frozen and dried solid medicines and the
injection'solution thus created is injected. In this

25 embodiment, a small cylinder 416 which internally

abuts on the inside of a cylinder 401 is provided. A
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with said connection portion and protruding into said cylinder to c[ose
its tip is further provided; said passage consists of said hollow portion
of said pillar nenber, a through-hole formed on the side of said pillar
menber, one of said partitions being slidably fit between the outer
peri phery of said _ -10-
partition 412 is provided at the tip of the cylinder
401 so as to form a chamber 413 between itself and a
partition 411. Fﬁrther, within the cylinder 4186, a
chamber 423 is formed'between the partition 422 and
5 partition 421. Different medicines are sealed in the
chambers 413 and 423.
In this embodiment, where liquids are sealed in
both chambers 413 and 423, the syringe can be used in
the following manner. When the plunger 404 is
10 advanced, the partition 421 is also advanced as
described above. Then, an opening portion 427
provided at a pillar member 425 opens so that the
" chamber 423 and the chamber 413 are communicated with
éach other through a solution passage 428. Reference
15 numeral 430 denotes an opening for cohmunicating the’
pillar member with the solution passage so thai the
partition 421 is not prevented from advancing. When
the plunger 404 is further advanced or otherwise the
cylinder 416 is advanced, the partition 411 is
20 advanced under liquid pressure created. Thus, the
passage 407 provided at the pillar member 405 is
opened so that the medicine contained in the chamber
413 can be externally discharged through the solution
passage 408. By further advancing the plunger 404
25 - and the cylinder 416 as they are, the injection

solutions contained in the chambers 413 and 423 can

- - =
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pillar menber and the inner periphery of said cylinder so as to close said
t hrough-hol e; and said passage is opened when said partition slides toward
the side of said syringe needle. Such a configuration may be adopted
that at the center portion of a different partition fromsaid partition,
a passage nenber having a double pipe structure in which an internal
cylinder is coaxiall Qeld I n_an external cylinder with a gap from each
other is provi 8d$1¥§Pd PadsBAEIfRFt her includes a

In Fig. 13, where frozen dried medicine powder
is sealed in the chamber 413 and its solution is
sealed in the chamber 423, first, with the valve

5 member opened, the plunger 404 is advanced to lead
the solution in the chamber 423 into the chamber 413
in the same manner as described above. The solid
medicine contained within the chamber 413 is solved
sufficiently. Thereafter, by further advancingifhe

10 .plungér 404 and the cylinder 416, the injection
solution can be immediately given to a patient.

Figs. 14 and 15 are side sectional views of an
embodiment in which chambérs with different
injections sealed are arranged in parallel within the

15 cylinder. Fig. 16 is a side éectional view of the
neighborhood of the partition 441 faken albng line |
A — A. In this embodiment, the interior of the
cylinder 431 is partitionea longitudinally in two
columns to provide a chamber 443 watertightly sealed

20 by partitioné 441 and 442 and a chamber 453
watertightly sealed by partitions 451 and 452. At
the front end of a partition plate 445 partitioning
the both chambers on the side of the syringe needle,
a solution passage 438 communicating with the open

25 air is providea which is communicated with the

chamber 443 through an opening portion 447 and with
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hol | ow portion fornmed in said internal cylinder so that the side of the
syringe needle is opened and the side of the plunger is closed and a
t hrough-hole forned on the side of said internal cylinder; a small
partition for sealing said gap between said internal and externa
cylinders and closing said through-hole is slidably fit; and said passage
I's opened when said partition slides toward said snmall partition.
Such a confi gutéuei ehameprod53dspreygsthithes opening portion 457
In use, as shown in Fig. 15, when plungers 444
and 454 are advanced simultaneously or separétely,
the partitions 441 and 451 are also advanced
5 simultaneously or separa£ely. Then, the opening
portions 447 and 457 are opened.- As a result, the
medicine contained in the chamber 443 can be
externally discharged through the opening portion 447
and solution passage 438 while the medicine contained
10 in the chamber 453 can be externally'dischArged
through the opening portion 457 and solution passage
438.
The cylinder 521 of a syringe 520 as shown in
lFigs. 17(a) and 17(b), which can be manufactured by
15 molding of glass and plastic and has a cylindrical.
shape, is provided with a connection portion 521la for
a syringe needle 522 at one end and an opening 521b
and a flange 521c at the other end.
Within the cylinder 521, a rod—-like member 523
20 having a hollow portion 523a communicating with the
connection portion 521a is located, and its tip on
the side of a plunger is closed. On the side of the
- rod member, a through—hole 523b is made. The rod-
like member 523 can formed integrally to the cylinder

25 §21.

A partition 524 is fit watertightly and slidably
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passage rod menber is provided within said cylinder so as to extend al ong
said cylinder in a longitudinal direction of said cylinder and pass

through said partition and said plunger watertightly; one of said
passages i ncl udes a termnal hollow portion fornmed al ong the
- 11 -

owing to its elasticity of material between the
external surface of the rod—like member 523 and the
internal surface of the cylinder 521. A.plunger 525;
which is made of the same elastic material as that of
5 the partition, includes a female screw formed on the
opening side at the center. The female screw is
screwed to a male screw at the tip of a haft of the
plungér. |
Within the cylinder 521, the partition 524 forms

10 : two chambers 526 and 527. Only the chamber 526
sandwiched betweep the partition and plunger is
filled with an injection solution. The other
chamber 527 is left vacant. 1In the wall on the side
éf the syringe needle, an air vent 521d is formed.

15 ' Because of such a structure, the syringe according to
this embodiment can be easily manufactured at low
cost.

An explanation will be given of the operation of
the syringe.

20 First, with the syringe needle directed upwards,
as shown in Fig. 17(b), the plunger 525 is pushed
toward the syringe needle 522. This enhances the
pressure of the chamber 526. The partition 524 moves
toward the syringe needle 522 letting air out of the

25 chamber 527 through the vent 521d, thereby opening

the through-hole 523. Where the chamber 526 contains
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| ongi tudi nal direction of said passage rod nmenber and whose one end
comuni cates with said connection portion, and a through-hol e forned
i n the nei ghborhood of the other end of said term nal hollow portion and
conmmuni cating said hollow portion with the inside of said cylinder;

t he ot her passage includes at |east one internediate hollow portion

separated fromsaid _term nal hoIIong)tlon and each ot her and forned
air, when the plunger 525 is pushed as it 1is, air

passes through the through-hole 523b and the hollow
portion 523a and is taken out from the syringe 522.
After air is taken out, an injecfioh is given to a
5 patient.
- Figs. 18 to 20 show syringes which can
.previously accommodate two different injection
solutions and preserve fhem for a long time. In Fig.
18, a syringe 530 inélu&es a cylinder 531, a syringe
10 needle 532h a rod—-like member 533, a partition 534
and a plunger 535 which have the same configuration
as in the embodiment shown in Fig. 17.
This embodiment is characterized in that another
partition 531 is formed between the partition 534 and
15 the plunger 535. Thus, there are three chambers 537,
538 and 539. Of these chambers, the chamber 538
formed between the partitions 534 and 536 and the
chamber 537 formed between the partitionh 536 and the
plunger 535 are filled with different injection
20 agents. The partition 536 has an opening formed
centrally in which a passage member 540 is
watertightly fit.
Figs. 19(a) and 19(b) show the details of the
above passage member 540. As seen from the figures,
25 the passage member 540 includes an outer cylinder

540a and an inner cylinder 540b which are arranged
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al ong the longitudinal direction of said passage rod nenber, and ' a
t hrough-hol e fornmed in the nei ghborhood of each of both ends of said
i ntermedi ate holl ow portion and conmuni cating said hollow portion with the

inside of said cylinder; and as said plunger noves, said partition
Is shifted fromthe position where said passage is closed to the position
where the it is opened. Such a configuration nmay be adopted that said

passage con5|st%°%$e%fr}%%%¥yonér%%l¢ubﬁrt%th©®§r 540a is coupled

with the end of the inner cylinder 540b at the end on
its needle side. The inner cylinder 540b has a
hollow portion 540f with the needle side being opened

5 ’ and fhe plunger side being closed and having a sharp
tip, through the side of which a through-~hole 540c¢c
vertically passes. Between the external cylinder
540a and the internal cylinder 540b, a small
partition 540d made of the same elastic material aé

10 those of the partitions ‘5634 and 536 is watertightly
fit. Numeral 540e denotes an air vent. The passage
member 540 having such a configuration is fit in the
partition 536 so that the chambers 537 and 538 can be
maintained in a watertightly divided state. |

15 _ Now referring to Figs. 20(a) and 20(b), an
explanation will be given of the operation of the
syringe.shown in Fig. 18.

First, with the needle 532 of the syringe 530

directed upwards, the plunger 525 is pushed toward

20 the syringe needle 532. This enhances the pressure
of the chamber 537. Then, the small partition 540d
moves toward the side of the syringe needle 532 to
open the through—-hole 540c. Thus; the passages 540
and 540f communicating the chamber 537 with-the

25 chamber 538 are opened. The air cont;inéd in the

chamber 537 is first supplied into the chamber 538
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hol es separated fromeach other by a distance Ionger than the Iength of
said partition in said cylinder and a pipe connecting the through-holes of

each pair

-12-

10

15

20

25

wi th each ot her Such a configuration my be adopted that a

and subsequently the injection agent also starts to
be supplied.

Thus, the pressure in the chamber 538 is also
enhanced so that the partition 534 moves toward the
syringe needle 532. As a result, the through-hole
533b opens so that the passagés 533a and 533b between
the chamber 538 and the connection portion 53la are
communicated with each other.

Where air as well as the injection solution is
contained in.the chamber 538, the air in the chamber
538 is exhausted from the opened paésages. As a

result, air contained in the chambers 537 and 538 can -

-be completely taken out. After the air is taken out,

with the chambers 537 and 538 filled with the
injection solution, an injection is given to a
patient.

Fig. 20(b) shows the state of the syringe ﬁfter
the injection is completed. 1In order that the
injection contained in the syringe is completely
discharged, a concavé portion 536a receiving the rod-
like member 533 is formed in the partition 536, and a
protrusion 535a (Fig. 20(a)) complementary to the
small partition 540d is formed.

Where the injection agent in the chamber 538 is
solid such as powder, the air in the chamber 537 is

exhausted and the liquid in the chamber 537 is
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passage comruni cating said pipe with said connection portion is formed at
said partition nearest to said syringe needle. Such configurations
may be adopted that the two syringes are arranged in parallel to forma
single connection portion for a syringe needle, or otherwi se the above
two syringes in parallel and a forked connection portion capable of being
simul taneously connected to the syringe needl e connection portions of

said two syringesséf@PEDyisfblied into the chamber 538. This can
be performed by previously adjusting the amount of
air. When the liquid is completely supplied into the
chamber 538, the syringe is shaken to solve the
5 injection powder into a solution. The;eafter, with
the air in the chamber 538 exhausted, an injection
will be glven to a patlent
The cyllnder 551 of £he syrlnge 550 as shown 1na
Figs. Zl(a) and Zl(b) has also substaritially the same
10 structure as those of the cy11nders 521 and 531 in
the first and second embodiments, but is different in
a passage rod member 553 provided on the center axis
- .within the cylinder instead of the rod—-like member.
The passaée rod member. 553, which is 'a slender rod
15 having an outer disk-shape, is extendgd from the end
on the side of a coﬁnection portion 55l1la for a
syringe needle to an opening end 551b on the
opposite side to pass through the partifioﬁs 554, 556
and plunger 555. The cylinder is partitioned into
20 the chambers 557, 558 and 559 by the partitions and
| plunger. The chambers 557 and 558 of these chambers
afe filled with.different injection agents.
At the end of the passage rod member 553 on the
side of the connection portion 5§5la, a terminal |
25 hollow portion 553a communicating with the syringe

needle 552 is formed, and at the end of the terminal
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Such a configuration may be adopted that Wi thin said cylinder, a

hol | ow fi xed type small cylinder is provided coaxially with said cylinder,
at a portion of the hollow portion of said fixed type small cylinder a
closing portion is formed, and on both sides of said closing portion

t hrough-hol es are forned to communi cate the hollow portion of said fixed
type small cylinder with that of said external cylinder; : wthin said

fixed type smald; (o igWif 1o 592 tddd 1 AHhQ ¥l ke RAMDGRE, 2rg fit to form

one of
through—-hole 553b communicating with the chamber 559

is formed. An intermediate hollow portion 553c.is
formed apart from the terminal hollow portion 5538 by

5 a distance longer than the length of the partition
553a. At both ends of the intermediate_hollow
portion 563¢, through-holes 553d and 553e
communicating with the inside of the cylinder are
formed.

10 | An explanation will be gi§en of the operation of
the syringe shown in Fig. 21. As shown in Fig.
21(b), when the plunger 555 is pushed into the

' -~.cylinder, the pressure in the chamber 557 is enhanced
eo tﬁat tﬁe partition member 556 moves toward tﬁe

15 syringe needle 556. Thus, the through-hole 553e of.

the intermediate hollow portion 553¢ ie opened so
fhat the passage consisting of the through-hole 5%3e,
intermediate hollow portion and through-hole 553d is
opened. As a result; air and/or injection agent in

20 the chamber 557 moves into the chamber 558 to enhance
| the pressure in the chamber 558. When the pressure

in the chamber 558 is enhanced, the partition 554
moves to open the through-hole 553b. Thus, the air
or injection agent is diseharged form the syringe

25 needle 552 through the terminal hollow portion 553a.

If the volumes of the injection agent and air in
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said plungers, and between said cylinder and said fixed type small

cylinder another partition and a I|arge plunger are fit to formthe other
chanber; one of said passages includes a term nal pa55|ng t hr ough
portion formed within said fixed type - 13-

‘the chamber 558 are suitably set in rélation to the
volume in the chaﬁber 557, the partition 554_can be
shifted toward the syringe needle 552 after the
injection agent is completely shifted into the

5 chamber 558. Namely, the chamber 558 can be
previously filled with a powder injection agent.

Figs. 22 to 25 show syringes suitable to inject
a very small amount of injection agent such as
several kinds of prophylactic vaccine.

10 Traditionally, such an injection has been
carried out in schools or the like. In this éaée, a
school doctor and others prepare an injection.

'-_solutién by mixing injection powder and a solution
(or'diluﬁed solution), and put the injection solution

15 in a large syringe, and give many pégsons'the

prepared injection éolution using this single

-syringe. In this case, it was very problematic:%b

use the single syringe for plurédl persons and also

was difficult to givé a single person a fixed amount

20 of injection agent. This embodiment intends to solve

such a problem.

The syringe as shown in Fig. 22 ias a slender
cylinder 561 for injection of a small amount of
injection agent. As sgeﬁ from Fig. 23, the cylinder

25 : 561 is provided with plural pairs of through-holes

§6la and 561a’; 561b and 561lb’; 561c and 561lc’; and

_«m\—w\_.
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smal |l cylinder and one of said through-holes; t he ot her passage

I ncl udes the other through- hole; and as said plunger noves, said
partition is shifted fromthe position where said passage is closed to the
position where the it is opened. Qper ati on

In the syringe according to the present invention structured as described

above,

10

15

20

25

medi ci n
seal ed separ at

l.i UId yin |fferent roperties. or,. solutions are.
BFy A i 850R" ot nahe Redagnol Harhughono1es ate

.coupled with each other by hdllow pipes 563a, 563D,

563¢c and 583d, respectively. The distance between
the through4holes of the respective pairs is made
longer than the axial length of each of the
partitions 564 and 566.

Partitions 564 and 566 and a plunger 561 are fit
in the cylinder 561 to form three chambers 567, 568
an@ 569. The partitions, which may be made of an
elastic material as in the pre?ious embodiments, may
be formed of a rod of a hard plastic or stainless
steel because the internal diameter of the cylinder
is small. The chamber 568 between the partitions and
;hamber 567 between the partition 566 and the plunger

565 are filled with injection agents. The plunger

565 is connected to a grip 570 through a screw.

An'explanation will be given of the opergtion of
the syringe according to this embodiment. When the.
plunger 565 connected to the grip 570 is pushed into
the cylinder 561, the pressure in the chamber 587 is
enhanced so that the partition 566 moves towards the
side of the syringe needle 562. When the partition
566 is positioned between the pair of through-holes
561c and 561lc’ and between the pair of through-holes
561d and 561d’ which are formed on the side nearest

to the plunger, the chambers 567 and 568 are
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that they are accommodated in plural chanbers in their individual states,
and in use, the sealing state is released by an external operation,
thereby permtting inmediate use. In this case, it is possible to inject
the injection liquid after the different injection agents are mxed with
each other, or sequentially inject the accormpdated injection agents

W t hout belng m xed. Several kinds of problens |n actual_injection

such as bact er CAMMURESELRGN Wikiy egrh BthFa§§rﬁ&ﬁ@eF e pipes 563c

and 563d. Then, air and an injection agent flow from
the chamber 567 into the chamber 568. Thus, the
pressure in the chamber 568 is enhanced and the
5 _ partition 564 is pushed. When the partition 564 is
lopated between the pair-of through—holes 56la and
56la’ formed on the side of the syringe needle, the
chambérs 568 and 569 are communicated with each
other. 8Since the chamber 569 and tﬁe syringe needle
10 are previously communicated with other, the chamber
568 is évqntually:communicated with the syringe
needle. This embodiment, which is simple in
structure, can be also applied to a small-sized
cylinder having a small bore size. The syringe
15 according to this embodiment,.which can be easily
| machined by'only making through-holes on the side of
the cylinder and connecting these through-holes by
pipes, can be manufactured at low cost. The syringe
according to this embodiment, which is particularly
20 suitable to a small-sized syringe, can be also
applied to a syringe having a usual size.
Fig. 24 is a perspective view of the partition
564 nearest to the side of the syringe needle 562.
As seen from Fig. 24, the partition 564 includes
25 front and rear cylinder portions 564a and 564b having

equal diameters and a small diameter portion 564c
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and rubber pieces in ampul cutting and vial thrusting and difficulty of
sucki ng hi gh-viscosity nedicine can be solved, and plural injection agents
can be injected sinultaneously by a very S|nple operatlon For this
reason, burden for persons engaged in - 14 -
medi cal treatnment and patients can be rel axed.

sandwiched between these front and reaf cylinder
portions? A hole 564d formed vertically to the axis
in the small diameter portion 564c is made orthogonal
to a hole 564e made along the axis from the end of

5 the one cylinder 564a. As seen from Fig. 22(b), when
the partition 564 is brought into contact with the
side of the syringe needle of the cylinder 561, the
small diameter portion 564c is caused to correspond
to the through-holes 561la and 561lb so that the

10 passage is not closed.

Fig. 25 shows another embodiment of a plunger
565° and a grip 570’. As seen from Fig. 25, when the"
plunger 565’ is fit in the cylinder 561 so as to be
éecessed, the plunger 565’ with no screw can be alsq

15 ﬁushed into the cylinder 5861.

Fig. 26 shows an embodiment in which two
syringes each shown in Fig. 17 arrgnged in parallel
are coupled with each other by coupling members 581
and 582. The cylinders 521 and 521° are previously

20 filled with different injection agents. A syringe
needle 583 has a forked connection portion as seen
from Fig. 26(b). While the syringe needle is not
used, the connection portion of the syringe remains
covered with a cap 584. The syringe needle is

25 preferably sealed in a sterilized seal 585.

In use, both plungers, coupled with each other

- 39 -
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Brief Description of the Draw ngs Fig. 1 is a sectional view show ng
the structure of the syringe according to the present invention;

Fig. 2 is a sectional view for explaining the nethod of using the syringe
shown in Fig. 1; Figs. 3, 4 and-5 are enlarged perspective views of
a receiver used for the syringe showmn in Fig. 1, Fig. 6 is a sectional
view of an enbodinent in which the cylinder is doubly structured;

Fig. 7 is a segll @nabupi18¥Wel Rot*BBB, "WAY HREpushed simultaneously,
or otherwise individually. The syringe accopding to
this embodiment is suitable to the case where it is
not required for the two injection agents to be

5 combined with each other.

In the embodiment shown in Fig. 27, within a
cylinder 591.of a syringeJSQO, a fixed type small
cylinder 593 is provided coaiially with the cylinder
591 so that the external cylinder 591 has a doughnut-

10 shaped space. Within the fixed-type small cylinder
583, a partition 594 and a.small plunger 595 are fit,
while within the cylinder 591, a ddughnut shapéd

 -partitiog 596 and a large plunger 597 are fit. A

chamber 598 is formed between the partition 594 of

15 the fixed type small cylinder 593 and the smalli |

plunger.595? and a doughnut-shaped chamber 599 is.

formed between the partition 596 of the cylinder“591

and the iarge plunger 597. The chambers 598 fand"599 b

are filled with différent injection agents.

20 In the fixed—-type small cylinder 593, a closing
portion 593a is formed in the neighborhood of the
syringe needle 582, and the hollow portion at the end
on the side of the syringe needle 592 is a slender
terminal passing-~through portion 600 communicating

25 with-the syringe needle 592. In contact with the

right end of the terminal passing—-through portion

R

~ 40 -
Sheet Has Been Replaced

] \\Illl\\ MR



met hod of using the syringe shown in Fig. 6; Fig. 8 is a backside view

of a typical partition; Fig. 9 is a backside view of a typical valve
menber ; Fig. 10 is a sectional view of an enbodinent in which the
cylinder according to the present invention is structured in a nultiplex
manner ; Fig. 11 is a sectional view showing the structure of an

enbodi nent in mhlch a plllar menber i s used; _
, i.e., left end of the closing portion 593a, a C.

ve;tical through—hole 593b is formed so as to
communicate the inside of the external cylinder 591
with the syringe needle 592. At the position

5 slightly apart from the closing portion 593a, a
vertical through—hole 593b is formed so as to
communicate the inside of the external cylinder 591
with the hollow pdrtion of the fixed type small
cylinder 593. The closing portion 593a, which has

10 only to close the hollow portion of the fixed type
small cylinder 583 there, may be hollow or solid.

An explanation will be given of one example of
the operation of the syringe according to this
embodiment.

15 First, a pushing portion 595°' is pushed to puéh
the small plunger 595 toward the'syringe needle 592.
The pressure in the chamber 598 is enhanced so that
the partition 594 moves toward the syringe needle
582. Air which is present on the syringe needle side

20 of the syringe enters the chamber 599 through the
through-hole 593c to enhance the pressure in the
chamber 599. Correspondingly, the doughnut-shaped
partition 596 moves toward the syringe needle. Air
on the left side of the partition 596 is externally

25 discharged from an air vent 591d.

When the partition 594 moves to exceed the
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Fig. 12 is a sectional view for explaining the operation of the syringe
shown in Fig. 11; Fig. 13 is a sectional view of an enbodi nent in
whi ch the cylinder of the syringe shown in Fig. 11 is doubl y -
struct ured;

through-hole 593¢, the 'injection agent in the chamber
598 flows through the through—hole 593c into the
chamber 5989. Two injection agents are mixed there.
With an increase in the pressure, the doughnut-—shaped
5 partition 596 further moves toward the syringe needle
592. |
When a pushing portion 595’ for the small
plunger 595 overlaps a pushing portion 597’ for the.
large plunger 587, the large plunger 597 alsd starts

10 to move toward the syringe needle 597 so that the
pressure in the chamber 599 is further enhanced. As
a result, the doughnut—-shaped portion 596 eventually
moves to the left side of the throqgh—hole 593 so
éhét the chamber 599 is communicated with the syringe

15 needle 592 through the ﬁhrough—hole 593b and terminal
passing—through portion 600. In this state, with the
syringe needle 592 directed upwards, air contained in
the chamber 599 is externally discharged.

Thereafter, an injection is carried out.

20 Incidentally, the space from the through—hole
593b to the needle 592 should be made as small
possible so that the residue of the injection
solution can be minimized.

Effects of the Invention
25 As described gbove, in accordance with the

present invention, a syringe can be provided which
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Fig. 14 is a sectional view of an enbodinent in which two chanmbers are

arranged in parallel in a single cylinder; Fig. 15 is a side
sectional view of the state where the enbodi nent shown in Fig. 14 is in
use; Fig. 16 is an front sectional view of the neighborhood of the
opening portion 447 in the enbodi nent shown in Fig. 15; Fig. 17(a)

and 17(b) are vi g1, S A o £I0M RS O 406; B c8gMhed vention, ()

being a
separately and stably preserve them for a long time

in a state shut out from the open air. 1In addition,
in use, these injection agents can be immediately

5 given to a patient by a simple_operation. Further,
not only "mixed injection" can be performed that
plural injection agents are mixed and the injection
agent thus 6reated is injected can be performed, but
also "separate-injection" can be performed that

10 plural injectidn agents can be successively injected
in such a manner that an "A" agent is injected and a
"B" agent is thereafter injected.:

The syringe defiﬁed in any claim can be easily
manufactured at low cost and also disposable.

15 Particularly, adoption of a structure in which the
through—holes formed in a cylinder are coupled with
each other by a pipe permits a small-sized syringe to
be further manufactured at further low cost. Such a
syringe is most suitable to the injection of a small

20 amount. Since the injection agent(s) is not exposed
to the open air in operation, there is no fear of

pollution.

25
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sectional view of a non-used state and (b) being.a sectional view of the
"state where the operation of injection is carried out; Fig. 18 is a
sectional view'showi ng the structure of another enbodi ment of the present
i nvention; - Figs. 19(a) and 19(b) are views showing the details of a
passage member .used in the enbodi nent of Fig. 18, (a) being a sectional
view thereof and (b) being a sectional viewalong line | - | of:(a);

Fig. 20(a) is a sectional view show pgtihe state

I

1 A syriﬁge comprising a cylinder having a
connection portion for a syringe needle at one end
5 aﬁd an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that
between said connection portion and said pluhger
within said cylinder, a plurality of partitions are
10 : slidably prov1ded to divide watertightly the internal
space into plural chambers of said cyllnder,
between ;aid partitions or between said
. partition and said plunger, two or mére chambers;
5f ' 'Are férmed}
15 : _ - the chambers are filled with different iﬁjection
agents; and E
a passage communicatihg:each of said chambergy
}; - with said connection portion is éfbvided when said -

‘plunger is moved to the side of said syringe needle.

20
: ZE. A syringe according to claim 1? characterized in
that said passagé is formed between said chambers,
and after the injection agents within said chambers
are collected into a single.chamber'as said plungef
25 ' advances, the resultant injection agent is injected.

[
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.where the syringe has started the operation and Fig. 20(b) is a sectional
view showi ng the state where it has conpleted; Fig. 21(a) and 21(b)
are views show ng the - 16 - structure of
anot her enbodi ment of the present

3 A syringe according to claimllicharacterized in

that said passage is formed on only the side of said

connection portion, and'as said plunger advances, the

injection agents in the respective chambers are

5 sequentially injected without being mixed.
4{ A syringe comprising a cylinder having a
10 . connection portion for a syringe needle at one end

and an openinélat'the other end; two partitions
formed apart from each other within said cylinder;

" & hole formed in one of said partitions remote from
é? éaid'connéction portion; a small cylinder whose tip
15:: abuts on said one partition And whichﬁyotatably abuts

on the inside of sai& cylinder; a valze member,
résiding at the tip of said small cylinder, for
_“é=:37- .communicating the chamber betweegwsaid'partitions
_ &ith a chamﬁer formed in said small cylinder in
20 - accord with the hole formed in said partition or
separating both chambers from each other in
displacement from said hole by rotation of said small
cylinder} a plunger slidably-provided in said small
cylinder; and a passage communicating the chamber
25 _ between said partitibns_with'said connection portion

is provided when said plunger is moved to the side of
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invention, (a) being a sectional view of a non-used state and (b) being a
sectional view of the state where the operation of injection is carried
out ; Fig. 22(a) and 22(b) are views showing the structure of stil
anot her enbodi ment of the present invention, (a) being a sectional view of
a non-used state and (b) being a sectional view of the state where the
operation of injection is carried out; Fig. 23 is a partia

per spective vg@maogygbggeeabgahaent of enbodi ment of Fig. 22; Fig. 24
IS a perspective view of a partition;

5 . A syringe according to claim4 , characterized in

that another small cylinder having the same structure

5 as said small cylinder is provided in said eylinder.

6 . A syringe according to claim 4, characterized iﬂ
that said passage includes an enlarged portion fo}med
in the neighborhood of said syringe needle connection

10 portion, a cylindrical receiver, accommodated in said
enlafged portion, for slidably receiving said

‘partition inside itself and a passing—-through passage

formed in said receiver.

15 - 7 | _ " A syringe comprising a cylinder having
| a connection portioﬁ for a syringe ne;dle at one eqd
aﬁd-aq opening at the other end, and a plunger-toﬁge
_ﬁ e inserted into the cylinder from the opening,
_'characterizedgin tﬁath
20 between said Eonnection portion and saiq plunger
within'said c&linder, at least one partition is
slidably provided to divide watertightly the internal
space into.plural chambérs of said cylinder;
_within at least one éﬁamber between said

25 partitions or between said partition and said

plunger, an injection agent is accommodated;
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Fig. 25 is a view showing the structure of another plunger in the

enbodi nent of Fig. 22; Fig. 26(a) is a sectional view show ng an
enbodi ment in which two syringes are arranged in parallel, and Fig. 26(b)
is a syringe needle used in the syringe of Fig. 26(a); Figs. 27(a)

and 27(b) are views showing a further enbodi nent of the present invention,
(a) belng a sectional view and (b) being a perspective Vview
a passage communicating each of said chambers
with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;
a pillar member having a hollow portion
5 communicéting with said connection portion and
protruding into said cylinder to close its tip is
further provided;
said passage consists of said hollow portion'of
said pillar member and a through-hole formed on the
10 - side of said pillar member;
one of said partitions is slidably fit between
the outer periphery of said pillar member and the
! inner periphery of said cylinder so as to close said

thréugh—hdie; and

otety

15 - _ said passage is opened when said partition

s,
S

slides toward the side of said syringe needle.

|
e '.8? A syringe according to claim;lg characterized in

Sy

_that at the center portion of a different partition
20 from said partition, a passage member having a double
pipe sfructure'in which an internal cylinder is
coaxially held in an external cylinder With & gap
from;each other is provided, said passage further
includes a hollow portion férmed_in said.internal
25 cylinder so that the side 6f the syringe needle is

opened and the side. of the plunger is closed and a
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Figs. 28(a) and 28(b) are sectional views of the syringe according to a

prior art; and Figs. 29(a) and 29(b) are sectional views show ng the
syringe accordlng to another prior art. - 17
- Enbodi ment s Figs. 1 and 2 are side sectional

vi ews show ng
through—hole formed on the side of said internal
cylinder; a small partition for sealing said gap
between said internal and external cylinders and
closing said through-hole is slidably fit; and said
5 passage is opened when said partition slides toward
said small partition.
2. A syringe comprising a cylinder haQing
a connection portion for a syringe needle at one end
10 - and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that
-“f ) between said connection portion and seid plunger
Qithin said cylinder, at least one partition is

-15 : slidably provided to d1v1de watertlghtly the internal

space into plural chambers of said cyl1nder;

wifhin at least one chamber between said

L partitions or between said partition and said

.plunger, an.injection~egent is eccommodated;

20 a passage communicating each of said chambers
with said connecting poriion is provided when said
plunger is moved to the side of said syringe needle;

~a passage rod member is provided within said
_cylinder so as to extend aleng eaid cylinder in a
25 longitudinal direction of said cylinder and pess

through said partition and said plunger watertightly;
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an exanpl e of an syringe barrel serving as a container containing two
kinds of injection liquids or solutions according to the present

invention. Fig. 1 shows the state before use and Fig. 2 shows the state
inuse. In Figs. 1 and 2, reference nunmeral 21 denotes a cylinder of glass
or synthetic resin; 22 an enlarged portion provided at the front end of
the cylinder 21; 23 a rear end of the cylinder 21; and 24 a plunger.

Wthin the cyI i ndane Pt SaithAARTe8sF ey partitions 31 and 32 and a

a terminal hollow portion formed in the
longitudinal direction of said passage rod member and
whose one end communicates with said connection

5 portion, and

a through-hole formed in the neighborhood of the
other. end of Said terminal hollow portion and
communicaﬁing said hollow porfion with the inside of
said cylinder;

iO | the other passage includes at least one

intermediate hollow portion separated from said

terminal hollow portion and each other and formed in

;he longitudinal direétion of said passage.rod

fr '.‘ﬁembef, and

15 ? - a throdgh—hole formed in the neigfborhood of
gach of both:ends of:said intermediat:.hollow porti&n
and cqmmunicating said hollow portion with the iqﬁiﬁe

ff.#“f_ of said cylinder; and

as said plunger moves, said paftition is shifted

20 o from the position where said passage is closed to the

position where the it is opened.

105. , A syringe comprising a cylinder having
a connection portion for a syringe needle at one end
25 and an opening at the other end, and a plunger to be

inserted into the cylinder from the opening,
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-chartber 34 sealed by a partition 32 and a resin stopper 30 are formed. The
partitions 31 and 32 are nmade of flexible resin inclusive of rubber and
have appropriate folds fornmed on the outer periphery. Different injection
solutions are sealed in the chanbers 33 and 34, respectively. The resin
stopper 30 is formed of the same material and in the sane structure as in
the partition 32. The rear end of the resin stopper 30 is connected to
t he plunger 2haraherhiedgirl Yoation 22 is fornmed at the tip of the
partition 31 of the cylinder 21 on the side of the
between said connection portion and said plunger
within said cylinder, at least one partition is
slidably provided to divide watertightly the internal
5 space into plural chambers of said cylinder;
within at least one chamber between said
partitions or between said partition and said
plunger, an injection agent is accommodated;
a passage communicating each of said chambers
10 with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;
said passage consists of at least one pair of
{f through-holes separated from each other by a distance
& longer than the length of said partition in said
15 i cylinder'andva pipe connecting the thqgugh—holes of

-

each pair with each other

¥ 3}7 11 |. A syringe according to claiqaﬂ , characterized
~in that a passage communicating said pipe with said

20 connection portion is formed at said partition

nearest to said syringe needle.

25
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_syringe needle. A receiver 26 is provided so as to be fit in a recess 25
formed on the inside of the enlarged portion 22. The receiver 26 is a

barrel -

- 18 - | i ke body made of porous

flexible synthetic resin through which fluid can flowin this exanple, and

t he

10

15

20

25

s e

12 - ' A syringe comprising a cylinder having
; connection portion fo; a syringe needle at one end
and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition is
slidably provided to divide watertightly the interhal
space into plﬁral chambers of said cylinder;

within at least one chamber between said
partitions or between said partition and said

plunger, an injection agent is accommodated;

a passage communicating each of said chambers

with éaid connecting portion is provided when said

plunger is moved to the side of said syrlnge needle; -

within sald cyllnder, a hollow flxed type smal{
cylinder is provided coaxially with said cylinder,ﬁét
a portion of the hollow portion ofjsAid fixed type
_small cylinder a closing portion is formed, and on
.both sides of said closing portion, through-holes are
formed to commuqicate the hollow portion of said
fixed type small cylinder with that of said exte;nal
cylin¢er;

within said fixed type;Small cylinder, a
partition and a small plunger are fit to form one of

said plungers therebetween, and between said cylinder
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inner periphery forns a chanber 27 having the same diameter as the inner
di ameter of the cylinder 21. Before the plunger 24 and partitions 31 and
32 are inserted in the cylinder 21, the receiver 26 is bent so as to be
inserted into the cylinder 21. The receiver 26 is fit in the enlarged
portion so that the receiver 26 is restored to its natural shape. Before
use, the chanber 27 whose interior is vacant is conmunicated with the
exterior of tdml reaciel vitirxetb typwl dnall deyphbsdege 2othertbast st ade, the

chanmbers 33 and 34 are shut out fromthe outside. The
and a large plunger are fit to form the other chamber
therebetween;
one_of said passages includes a terminal
5 passing—-through portion formed within said fixed type
small cylinder and one of said through-holes;
the other passage includes the other throughf
hole; and .
as said plunger moves, said partition is shifted

10 from the position where said passage is closed to the

position where the it is opened.
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i njection solutions sealed wthin the chanbers 33 and 34, which are not

m xed with each other and exposed to the open air, can be preserved for a
| ong tine. In use, when the plunger 24 is advanced to the |l|eft side
of Fig. 1, both partitions 31 and 32 are also advanced under the liquid
pressure. As a result, when the partition 31 is fit in the receiver 26,
the solution passage fromthe chanber 33 to the receiver 26 is formed so

that the interior of the oqhahect3df THOPIEYIGRHAEG Wi th the syringe
needl e '

In medical scenes requiring emergency, where
plural medicines are to be injected simultaneously,
or solution of solid medicine is to be injected,

5 different kinds of injection agents, without being
previously mixed, are accommodated in chambers formed.
separately in a cylinder. In using a syringe, bth
injection agents can be sequentially injected
separately or mixedly by a simple operation.

10

15

20

25
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29. Then, with the needle 29 directed upward, the plunger 24 is pushed to
draw out air. First, the injection within the chanber 33 is led to the
-19 - sol uti on passage 28 through the receiver 26 in the recess 25 and
external |y discharged fromthe needle (1/24)
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29. When the partition 32 is fit in the receiver 26 as a result of
further advance of the plunger 24, a passage communi cating the chanber 34
with the receiver 26 is now formed. Then, the injection solution within
the chanber 34 is externally discharged(2/R4)this way, w thout mixing the
different injection solutions within the chanbers 33 and 34, plural
injection agents can be sequentially given to a pati ent by only pushi ng

t he pl unger 24. There is a problemof renoving air contained in
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t he chanmber 34. But, a vacuum filling systemwhich has been devel oped by

Cozzol i
filled
becone
f or med

Fig. 31

in the

Co. Ltd. in U S A Using this system the chanber 34 can be
with an injection agent with no air. Thus, taking out air has
unnecessary. The enl arged pdigy/gen 22 of the cylinder 21 may be
as a separate body to be watertightly fit as in the prior art.

IS a perspective view of an exanple of the porous receiver 26 used
above enbodi ment .

~26
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The receiver 26 is not limted to such a structure but may be any
structure as long as it can receive the partitions and | ead the solution

to the solution

recess 25. For exanpl e,
a .

6

FI1G.

as shown

- 20- passage 28 through
in F(gm4)4 and 5, the receiver 26 may be
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cylindrical menber with openings having the sane diameter as that of the
cylinder 21 so as to forma space in the recess 25. Figs. 6 and 7
are side sectional views showing an enbodinent in which the cylinder is
formed in a multiplex manner so as to fgegad)e plural injection agent
chanbers. Fig. 6 shows the state before use and Fig. 7 shows the state in
use. This enbodinent is also suitable to not only the case where different

injection solutions are injected but also the case where a solution is
m xed wth frozen and dried solid
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medi ci nes and the injection solution thus created is injected. In this
enbodi nent, a small cylinder 116 which internally abuts on the inside of a
cylinder 101 is provided. A valve nenber 115 is provided at the tip of
the small cylinder 116 to form a chanbey between itself and a stopper
110. On the front end of the valve nenber 115, a partition 112 is provided
so as to forma chanber 113 between itself and a partition 111. The val ve
menber 115 is provided with an opening 117 and the partition 112 is al so
provi ded

FIG. 38
119

118
| 19
1
120

115
| 17
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with an opening 118. Wen the small cylinder 116 is rotated, the openings
117 and 118 can be aligned with each other so that the chanbers 113 and
114 are - 21 - conmmuni cated wi th each
other. An enlarged portion 102 is proyygep at the needle-side tip of the
partition 111 of the cylinder 101. A receiver 106 is .
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provided so as to be fit in the recess 105 provided on the inside of the
enl arged portion 102. In this enbodinent, the receiver 106 is a :
barrel -shaped nenber with pores nmade of flexible synthetic resin as shown
in Fig. 4. The outer periphery of the i ver 106 constitutes a space
permitting flow of solution between itse and the recess 105, and the

I nner periphery fornms a chanber 107 having the sanme dianeter as the inner

di aneter of the cylinder 101. Before use, the interior of the chanber 107
which is - '
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vacant is communi cated with the outside through the pores of the receiver
106 and the solution passage 108. In this enbodi nent, where liquids are
sealed in both chanbers 113 and 114, the syringe can be used in the

foll owi ng manner. \Wen the plunger 104 i(9/28dvanced, the partition 111 is
al so advanced as described above. Wen the partition 111 is fit in the
recei ver 106, the nedicine contained in the chanber 113 is discharged
through the pores of the receiver 106 and the solution path. After the
medi ci ne contained in the chanber 113 is conpletely
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di scharged until the partition 112 abuts on the partition 111,

t he smal |
cylinder 116 is rotated so

that the opening 117 of the valve

menber 115 is aligned with the openini shown in Fig. 8. Wth the valve
menber 115 thus opened, when the plungdl0/@4) is
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further advanced, the medicine contained in the chanber 114 will be’
di scharged externally through the opening 117, grooves 119 of the
partition 112 showmn in Fig. 8 a recess 120 of the partition 111 , pores

of the receiver 106, recess 105 and sggg},%@n passage 108. The val ve
menber 115 may be opened before the ne in the chanber 113 is
di schar ged. . Where nedicine powder is sealed in the chanber 113 and

its solution is sealed in the chanber 114,
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first, wth the val ve nenber opened, the plunger 104 is advanced to |ead
the liquid in the chanber 114 into the chanber 113. The nedici ne can be
solved sufficiently by shaking. By further advancing the plunger 104, the
injection solution can be given to a byent as it is. In this _
enbodi nent also, if the syringe.is used I1n'such a manner that the openings
117 and 118 are not aligned with each other, the respective injection
agents contained in the chanbers 113 and 114 can be separately injected.
Fig. 10 shows an enbodinent simlar to the above
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enbodi ment but in which the cylinder structure is forned in a triple
manner. In this enbodi nent, in -23-
addition to the cylinder 201, cylinders 215 and 216 are provided, and
within the cylinder 215, a chanber 214(1igg24)rmed. An opening 217 is
provided at the tip
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of the cylinder 215, an opening 218 is provided at the tip of the cylinder
216 and an opening 219 is provided at a partition 219 fixed to the tip of
the cylinder 216. These openings constitute different valves. In use,
when the cylinder 215 is rotated so thaf/d4)e opening 217 and the openi ngs
218, 219 are aligned wth each other, the chanber 214 is conmmuni cated
with the chanber 213. Thus, the |nJect|on agent contained in the chanber
214 can be supplied to the chanber 213, or otherw se can be
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directly discharged as in the enbodi nent described above. In this case,
the partition 2.11 is preferably provided with grooves as in Fig. 8.

In this enbodi ment also, if the syringe is used in such a manner that the
openi ngs 217, 218 and 219 are not aliddB®4d th each other,. the respective
I nj ection agents contained in the chanbers 213 and 214 can be separately
I njected w thout being m xed. - The enl arged portion 202, recess 205
formed on its inside, receiver 206 fit in the recess 205 and solution
passage 208 may be structured in the sane
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fashion as in the previous enbodi nent. Figs. 11 and 12 are side
sectional views show ng - 24- still another
enbodi ment. Fig. 11 shows the state before use and Fig. 12 shows the state
inuse. In Fig. 11, reference nuneral @&yzgpnotes a cylinder
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made of synthetic resin or glass; 302 a tip of the «cylinder; 303 a rear
end; and 304 a plunger. Wthin the cylinder 301, a chanber 313 which is
watertightly sealed by partitions 311 and 312 of flexible resin is

provi ded. At the center portion of the cylinder tip 302, a cylindrical

pi | lar menber 305 which projects into(ffy@4¥ylinder 301 and has a sharp tip
Is provided, and within the pillar nenber, a solution passage 308
comunicating with the side of the syringe needle 309 is passed. The

sol uti on passage
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308 is comunicated with the inside of the cylinder 301 through an opening
portion 307 provided in the pillar nmenber 305. The partition 311 in
t hi s enbodi mrent has a doughnut shape

a hole at its center. Before
use, the inner periphery of the partltléé/ggh is fit i

in the outer
peri phery of the pillar nmenber to close the above opening portion 307
tightly, and the outer periphery 311 of the partition intinmately abuts on
the inner periphery of the cylinder 301 to stop comunication with the
outside. The tip of the
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pillar menber 305 is made sharp so that it can be easily inserted into the
central opening of the - 25- partition

312. The partition 312 is nade of the same flexible synthetic resin as
that of the partition 311, and its syr{i9g@4reedl e side has such a
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shape that the sharp tip of the pillar nenber 305 can be inserted with no
openi ng. The outer periphery of the partition 312 intimately abuts on the
inner wall of the cylinder 301 to stop conmunication with the open air.
Thus, the chanber 313 formed between tHE0/PBrtitions 311 and 312 is
conpletely shut out from the open air. An injection solution is sealed in
the chanber. 313. Although the tip portion 302 shown in Fig. 11 is a
separate body fromthe cylinder 301, which is watertightly fit, it may be

f or med .
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integrally to the cylinder 301. I n use, when the plunger 304 is
advanced to the left side of Fig. 11, the partition 312 is advanced and
the partition 311 is al so advanced under the |liquid pressure created. An
air opening 310 serves to release the(gjf24pressure generated by
advancenent of the partition 311. Wen the partition 311 continues to
advance, the opening portion 307 of the pillar nenber is opened for the
chanber 313 so that the chanber 313 is communicated with the open air

t hrough the opening portion 307, -solution passage 308 and
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syringe needle 309. In this state, when the cyIinder I's directed upward,
air bubbles in the chanber 313 - 26 -
are led to the opening portion through the depre55|on provi ded at the

partition 311. Wien the plunger 304 i€2%/@4) her pushed, the air bubbles are
di schar ged
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externally through the syringe needle - 309. In this state, an injection can
be imediately given to a patient. As shown in Fig. 12, when the pl unger
304 is pushed, the injection solution within the chanber 313 is led to
the solution passage 308 and external | g23/diiycharged fromthe syringe needl e
309. When the plunger 304 continues to advance, the tip of the pillar
menber 305 is fit into the concave portion and the injection solution in
the chanber 313 is discharged al nost conpletely. Thus, the plunger 304

FIG. 28(b)
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has only to be pushed in order to gi've automatically the injection -
solution contained within the chanber 313 to a patient. Fig. 13 is a
side sectional views showi ng an enbodinment in which the cylinder is fornmed
ina nultipl ex manner so as to provi d24dR4x al inject-ion ~agent chanbers.
This enbodinment is also suitable to not only the case where different
injection solutions are injected but also the case where a solution is

m xed with frozen and dried solid nmedicines and the injection solution
thus created is injected. In this

FIG. 29(a)
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‘\3
embodi rrent, a ‘'smal | cylinder 416 whi ch internally abuts on the |ﬁ§18e of a6

cyl i nder 401 is provided. A ! partition 412 is provided atPf%e
tip of the cylinder 401 s¢ as to forma chanber 413 between itself and a
partition 411. Further, within the cyldi nder 416, a

SPECIFICATION
SYRINGE

Detailed Description of the Invention

Industrial Field 6f Utilization

The present invention relates to a syringe for
containing medicine, medicine for animals, medicine
for eclinical diagnosis, and any medicine using a
syringe barrel.

Prior Art

The conventional usual injection is contained in
an ampul or vial. 1In injéction, first, the ampul is
cut, or rubber cap of the vial is bored to absorb the
injection liquid, and thereafter the injection is
given to a patient. In this case, the syringe is
disposed so that a single syringe needle is not used
for plural persons, thereby preventing infection of
bacteria. |

Injection, usually, a single injeqtioﬁ is
carried out as described above. As the case may be;
however, a mixed'injection of two or more injections
is carried out in the injection for treatment of, for
example, knee-joint arthritis, shoulder—-joint
arthritis. Iﬁjection of only the hyaluronic acid
natrium as a treatment medicine gives a patient a

severe pain. To moderate the pain, hydrochloric

REPLASIEITNT CMEET
g7 v
g7 or




chanmber 423 is forned between the partition 422 and partitid
Different nmedicines are sealed in the chanbers 413 and 423.
where liquids are sealed in both chanbers 413 and 4282 tRe 1997

enbodi nent ,

RS )

syringe can be used iin the follow ng mapnner. Wien the plungdr 404

advanced, the partition 421 is al so advanced as described aljove. Then, an

openi ng portion 427 provided at a pillar nmenber 425 opens sd that

~chanmber 423 and I%ehf anber 413 ?re communi cated with, each ot e%t
28.

sol uti on passage

I'nthis

S

t he

aci ocal anesthesia 1s mixed with the

I Etentd
hyaluronic acid.

Specifically, first, the ampul is cut to absaorb
hyaluronic acid contained therein into a syringe.
Next, using the syringe needle, the rubber stopper of
a vial is bored to absorb the hydrochloric acid in
the syringe. Thus, two injections are mixed. This
mixed injection is injected into the affected part.
Two or more injections are also mixed in the case
where freezed drier such as antibiotic, steroid,
vaccine, etc. or powder filler is sealed in a vial,
and its sélution or diluted solution is contained in
an ampul. In this case, first, the ampul is cut to
absofh the solution contained in the ampul into a
syringe. -The syringe needle is thfust through_the
rubber stopper of a vial to inject the solution
within fhe syringe into the vial. The syringe needle
is once pulled out fme the rubber stopper. The vial
is shaken to solve the freezing drier. . The syringe
needle is again thrust through the rubber stopper to
absorb the solved injection into the syringe.
Thereafter, a patient is given the injection.

In the injection manners as described above,
ﬁersons engaged in medical treatment may be injured
by pieces of glass of'the ampul in cutting the ampul.

Then, infection or contagion of hepatitis or AID may

hrough a




nunmeral 430 denotes an opening for conmunicating the 'piIIa
the solution passage so that the partition 421 is not prev nved TFem
advanci ng. When the plunger 404 is further advanced or ot her  t '
cylinder. 416 is advanced, the partitian #11 is advanced under I|q
pressure created. Thus, the passage 407 provided at the plllar"ﬁﬁﬁﬁer 405
is opened so that the nedicine contained in the chanber 413 can be _

external |y disg agd. thor the .solutio sage 408. By.
advanci ng the Hungerlagigygwg Jb bfge&i“éh R PHe ampu? is cu

minute fragments of glass may be mixed into the

injection. Further, when the syringe needle is
thrust through the rubber stopper, ﬁinute fragments
of the rubber may be mixed into the injection.
Mixture of these alien substances into a human body
was confirmed by a microscope. Bad influence of
these alien substances on the human body is
problematic.

In order to solve these problems, the syringe as
shown in Figs. 28(a) and 28(b) was proposed which is
disclosed in Japanese Patent Publication No.Sho 62-
58745. This syringe, as shown in Fig. 28(a),
includes a needle hol&er 1 on the side of a syringe
needle and a cylinder 4 closed at its ends by
plungers 2 and 3. The needle holder 1 and the
cylinder 4 are fabricated separately, and the space
formed by the plungers 2 and 3 is previously filled
with an injection. In use, as shown in Fig. 28(b),
with the cylinder 4 fit in the needle holder 1, the
plunger.S is pushed toward the side of the needle.
Then, the plunger 2 is pushed info the needle holder
1 and the injection flows through a passage 6 formed
in the needle holder 1 toward the needle.

This ﬁyringe does not require necessity of

cutting the émpul, and hence can solve the problems



and the cylinder 416 as they are, the injection solutions o
chanbers 413 and 423 can 2

is sealed in the chanber 413 and its sokution is seal ed in}thevchanber:#
423, first, with the val ve - -

=

be given to a patient. In Fig. 13, where frozen dried néalgjqéwpémdgrg

of bacteria infection due to injury in ampul cutting
and mixture of minute fragments of glass.

This syringe, however, can be applied to only
the case where a single kind of injection agent is
used. Where two or more injections are to be
injected, i.e., a mixed solution of two injections A
and B is to be injected, these injections A and B
must be mixed previously. In this case, even when
the injections A and B are solely presgnt,
respectively, and also stable for a long-time
preservation, the mixture of injections A aﬁd B is
difficult fo maintain its stability.

The solid injection of the antibiotic, steroid
and other injections described above is solved in a
solution and the resultant injection liquid is
injected. In an emergent medical scene, doing such
an operation is very troublesome. Further, the
syringe, which includes the needle holder 1 and the
cylinder 4 fabricated separately, is fabricated at
high prodﬁction cost. Disposing such a syringe,
therefore, is wasteful.

| In order to avoid su;h an inconvenience, the
syringe as shown in Figs. 29(a) and 29(b) which is
disclosed in Japanese Preliminary Publication No. sho
60-72561 was proposed. The syringe includes a

cylinder 10 having a syringe needle connection



————
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menber opened, the plunger 404 is advanced to | ead the sgtt
chanber 423 into the chanmber 413 in the same nanner as d%st,
The solid nedicine contained within the chanber 413 is sal ved~""""
sufficiently. Thereafter, by further adwancing the plungér MQ§ﬁa@qﬁtﬁE@
cylinder 416, the injection solution can be i medi ately g'vEn*to a i
patient. Figs. 14 and 15 are side sectional views of}| awE==gnbodi nent
in which chanbers with different injections sealed are arfanged in

parallel withigpttion 11 formed at one end and a plunger i

hole 12 formed at the other end and a plunger 13
inserted from the hole 12. In the cylinder 10, a
swelling portion 17 is formed and a partition portion
l4 located apart from the swelling portion 49
divides the cylinder 10 into two chambers 15 and 18,
The chamber 15 contains injection powder and the
chamber 16 is filled with its solution or diluted
solution.

In use, when the plunger 13 is pushed, the
preésure in the chamber 16 is increased. As a
result, the partition portion 14 moves toward the
syringe needle to reach the swelling portion 17 as
shown in fig. 29(b). The swelling portion of the
cylinder constitutes a passage 17. Wheg the
partition portion 14 reaches this portion, the
lsolution contained in the chamber 16 flows into the
chamber 15 through the passage 17. As a result, the
powder is solved to provide an injectioh liquid.
Thereafter, air remaining in the chamber 15 is
discharged from the syringe needle. The resultant
injection is given to a patient.

Problems that the Invention is to solve

The syringe disclosed in Japanese Preliminary
Publication No. Sho 60-72561 can previously contain

two different thections or injection agents. A cap
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cylinder. Fig. 16 is a side sectional view of the neighbdrhged..o the
partition 441 taken along line A - A 1In this enbodi nent, fhe ) '
the cylinder 431 is partitioned longitudinally in two cdl s to QFQM dq
a chanber 443 watertightly sealed by._pgrtitions 441 and 442 & chawbeﬁ
453 watertightly sealed by partitions ™51 and 452. At the L_Qanendm
partition plate 445 partitioning the both chanbers on the} side of the

syringe needle, ga {ion passage 438 communjcatin th
provi ded whichﬁ%S(ﬁﬁnﬁhicateg %ﬁi thens © THniELINg thi

the syringe needle, is likely to come off.

Therefore, the sealing is unstable and the
preser?ation of the injection agents'for allong time
is difficult. 1In using local anesthetic, many
clinical doctors say that the effect of a treatment
medicine is more m;nifest in separate injections than
in mixed injections. Specifically, it is preferable
to first inject local anesthetic without mixing the
local anesthetic with a treatment medicine to lose.
the sense at the affected part, and thereafter inject
the treatment medicine.

The present invention intends to solve the above
éroblem and provide a syringe which can be
manufactured at low cost enough to be disposable, can
accommodate one or plural different injectionh agents,
and proQide an excellent séaling property making easy
the preservation for a long time.

. Another object of the present invention is to
provide a syringe which permits plural injection
agents to be preserved separately, and permits the
injection to be done after respective injection
agents have been mixed as necessity requires.

Still another object of the present invention is
to provide a syringe which permits separ#te injection

of injecting an A agent without mixing plural



chanmber 443 through an opening portion 447 and with

- 29- t he chanber 453 through the opening portion 457. e o Y oo
shown in Fig. 15, when plungers 444 and 454 are advanced sihu%gagegug%y r
the partitions 441 and 451-are also advanced| § & ¥

separately,

- USey

as-y

injection agents and thereafter injecting a ﬁhﬁgﬁﬁf,'
as necessity requires.
Means for Solving the Problems

In order to attain the above object, the present
invention, in a syringe comprising a cylinder having
a connection portion for a syringe needle at one end
and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening, is
characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition is
slidably.provided to divide watertightly thé internal
space into plural chambers of said eylinder;

within at least one chamber begween said
partitions or between said partition and said
plunger, an injection.agent is accommodated; and

a passage communicating each of said chambers
with said connection portion is provided when said
plunger is moved to the side of said syringe needle.

It is preferred that a plurality of partitions
are provided so that two or more chambers are fofmed
between said partitions or between said partition and
said plunger and said chambers are filled with
different injectiod agents.

Such a configuration may be adopted that said

passage is formed between said chambers, and after




si mul t aneously or separately. Then, the opening port
opened. As a result, the nedicine contained in the c
external ly di scharged through the opening portion 447

a -
438 while the nedicine contained in thg chanber 453 can be ex%é%ﬁﬁﬂfymn

di scharged through the opening portion—457 and sol ut
The cylinder 521 of a syringe 520 as shown in Figs.

can be manufactured by
the injection agents within said chambe

collected into a single chamber as said

advances, the resultant injection agent

i ons @47 and-457-are.-
hambelr "443"¢an-be
and spl uti on

i on plaspage. _438. i
17(a)f{ and 17(b), which

rs are
plunger

is injected.

Such a configuration may be adopted that said

passage is formed on only the side of said connection

portion, and as said plunger advances, the injection

agents in the respective chambers are sequentially

injected without being mixed.

Such a configuration may be adopted that said

passage includes an enlarged portion formed in the

neighborhood of said syringe needle connection

‘'portion, a cylindrical receiver, accommodated in said

enlarged portion, for slidably receiving said

partition inside itself and a passing-through passage

formed in said receiver.

The present invention is characterized by

comprising a cylinder having a connection portion for

a syringe needle at one end and an opening at the

other end; two partitions formed apart from each

other within said cylinder; a hole formed in one of

said partitions remote from said connection portion;

a small cylinder whose tip"abuts on said one

partition and which rotatabiy abuts on the inside of

said cylinder; a valve member, residing

at the tip of

said small cylinder, for communicating the chamber

between said partitions with a chamber formed in said



nol di ng of glass-and plastic and has a cylindrical shape, i
a connection portion 521a for a syringe needle 522 at one ¢
opening 521b and a flange 521c at the other end. Wtk
521, a rod-like nmenber 523 having a hoyl ow portion 523a cof

prioviided wi
> P A

iLj tthe eypingegr

nicating withj

Ty

the connection portion 52la is |locatees- and its tip on thg side of a
plunger is closed. On the side of the rod menmber, a through-hole 523b is
made. The rOd-Smallllk%Yﬁglta%rr 51%33.%%2}9:10@%?1 Itrl];[ee%roallel MEottz'(r)matcpei.ncysla{inc{ier 521'

partition or separating both chambers from each other

in displacement from said hole by rotation of said

small cylinder;

a plunger slidably provided in said

small cylinder; and a passage communicating the

chamber between said partitions with said connection

portion is provided when said plunger is moved

side of said syriﬂge needle.

to the

Such a configuration may be adopted that another

small cylinder having the same structure as said

small cylinder is provided in said cylinder.

Such a configuration may be adopted that said-

passage includes an enlarged portion formed in
neighborhood of said syringe needle connection
portion, a cylindrical receiver,

enlarged portion, for slidably receiving said

the

accommodated in said

partition inside itself and a passing-through passage

formed in said receiver.

Such a configuration may be adopted that a

pillar member having a hollow portion communicating

with said connection portion and protruding into said

cylindef to close its tip is further provided;

said

passage consists of said hollow portion of said

pillar member,

a through~hole formed on the side of

said pillar member, one of said partitions being

slidably fit between the outer periphery of said
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A partltlon 524 is fit watertightly and slidably [ O
elasticity of material between the external surface of thé'r
523 and the internal surface of the cylinder 521. A plungen
made of the same elastic material as fhg of z

pillar member and the inner periphery of sail
cylinder so as to close said through—hole; and said
passage is opened when said partition slides toward
the side of said syringe needle.

Such a cpnfiguration may be adopted that at the
center portion of a differeﬁt partition from said
partition, a passage member having a double pipe
structure in which an internal cylinder is coaxially
held in an external cylinder with a gap from each
other is provided, said passage further includes a
hollow portidn formed in said internal cylinder so
that the side of the syringe needle is opened and the
side of the plunger is closed and a through-hole
formed on the side of said internal cylinder; a
small partition for sealing said gap between said
internal and external cylinders and closing said
through—~hole is slidably fit; and éaid passage is
opened when said partition slides toward said small
_partition.

Such a2 configuration may be adopted that a
passage rod member is provided within said cylinder
so as to extend along said cylinder:in a longitudinal
direction of said cylinder and pass through said
partition and said plunger watertightly;

one of said passages includes

a terminal hollow portion formed along the




the partition, includes a fermale screw fornmed on the op e
center. The female screwis screwed to a nmale screw at }{he-tt+p-of--a-haft
of the plunger. - Wthin the cylinder 521, the part t%o 5Z$q£qﬁ;
two chambers 526 and 527. Only the chamher 526 sandwi chedibé&tween the N
partition and plunger is filled with am injection sol ut ot——Ftre—otter

chanber 527 is left vacant. In the wall on the side of {he syringe needle,

chglr Eii \r/]gnt 05%]6%é istd.oJ.ran.Eld'di r%% ai%sne a ssa.LE.CJ' paa.ssé,tarc eCtruorc?’melrﬁbee FYand 9

whose one end communicates with said connection
portion, and

a through-hole formed in the neighborhood of the
other end of said terminél hollow portion and
communicating said hollow portion with the inside of
said cylinder;

the other passage includes at least one
intermediate hollow portion separated from said
terminal hollow portion and each other and formed
along the longitudinal direction of said paSsage rod
member, and

a through—-hole formed in the neighborhood of
éach of both ends of said intermediate hollow portion
and communicating said hollow portion with the inside
of said cylinder; and

as said plunger moves, said partition is shifted
from the position where said passage is closed to the
position where the it is opened.

Such a configuration may be adopted that said
passage consists of at least one pair of through-
holes separated from each other by a distance longer
than the length of said partition in said ;ylinder
‘and a pipe connecting the through-holes of each pair
with each other

Such a configuration may be adopted that a



this enbodi nent can be easily manufactured at | ow cost.
explanation will be given of the operation of the syringe. j §
with the syringe needle directed upwards, as shown in Fig {76b) cthetdy |
§
i

= FTST

pl unger 525 is pushed toward the syringe .needl e-522. This| epharices’ t he
pressure of the chanmber 526. The partit+on 524 noves towa}d*ttesyringe
needl e 522 letting air out of the chanber 527 through the]vent 521d,

t her eby openi ng

passage communicating said pipe with said connection
portion is formed at said partition nearest to said.
syringe needle.

Such configurations may be adopted that the two
syringes are arranged in parallel to form a single
connection portion for a syringe needle, or otherwise
the above two syringes in parallel and a forked
connection portion capable of beinglsimultaneously
connected to the syringe needle connection portions
of said two syringes are provided.

Such a configuration may be adopted that

within said cylinder, a hollow fixed type small
cylinder is provided coaxially with said cylinder, at
a portion of the hollow portion of said fixed type
small cylinder a closing portion is formed, and on
both sides_of said closing portion through-holes are
formed to communicate the hollow portion of said
fixéd type small cylinder with that of said external
cylinder;
| within said fixed type small cylinder, a
partitidn and a small plunger are fit to form one of
said plungers, and between said cylinder and said
fiied type small cylinder another partition and a
large plunger are fit to form the éther chamber;

one of said passages includes a terminal

passing-through portion formed within said fixed type



t he through-hol e 523. Where the chanber 526 contains

- 31 - air, when the plunger 525 is pushed as it}{is, air !
passes through the through-hole 523b and the hol | ow d&@tﬁ@@ %iﬁaz
and is taken out fromthe syringe 522. 13 - After air fisltaken out. _an
injection is giventoa 5 pati ent . '

small cylinder and one of said through-holes;
the other passage includes the other through-

hole; and

as said plunger moves, said partition is shifted

from the position where said passage is closed to the

position where the it is opened.
Operation
In the syringe according to the present

invention structured as described above, medicine

liquids having different properties or solutions are

sealed separately from each other in such a manner
that they are accommodated in plural chambers in

their individual states, and in use, the sealing

state is released by an external operation, thereby

permitting immediate use. In this case, it is

possible to inject the injection liquid after the

different injection agents are mixed with each other,

or sequentially inject the accommodated injection
agents without being mixed.

Several kinds of problems in actual injection

such as bacterial infection, mixture of glass powder
and rubber pieces in ampul cutting and vial thrusting

and difficulty of sucking high-viscosity medicine can

be solved, and plural injection agents can be
injected simultaneocusly by a very simple operation.

For this reason, burden for persons engaged in



Figs. 18 to 20 show syringes which can

different injection sol utions and preserve themf ; '

In Fig. 18, a syringe 530 includes a cylinder 531, yr|n

needl e 532, a rod-like nenber 533, a pafiition 534 dﬁ S %h ]
535 whi ch have t he same configuration as in the gnb dlnent shomn

in Fig. 17. This enbodinent is characterlzeq I n that anot her

partition 531 |% 5 Loe
535. Thus,

t her e ? ﬁF%gweﬁgﬁbgpg gg%xen s can %e relaxed

en_the.p n 534

t.he plunger

Brief Description of the Drawings

Fig. 1L is a sectional view showing the structure
of the syringe according to the present invention;

Fig. 2 is a sectional view for explaining the
method of using the syringe shown in Fig. 1;

Figs. 3, 4 and 5 are enlarged perspective views
of a receiver used for the syringe shown in Fig. 1;

Fig. 6 is a sectional view of an embodiment in
which the cylinder is doubly structured;

Fig. 7 is a sectional view for explaining the
method of using the syringe shown in Fig. §;

Fig. 8 is a backside view of a typical
partition;

Fig. 9 is a backside view of a typical valve
member;

Fig. 10 is a sectional view of an embodiment in
which the cylinder acccfding to the present invention
is structured in a2 multiplex manner;

Fig. 11 is a sectional view showing the
structure of an embodiment in which a pillar member
is used;

Fig. 12 is a sectional Yiew for explaining the
operation of the syringe shown in Fig. 11;

| Fig._13 is a sectional view of an embodiment in

Whigh the cylinder of the syringe shown in Fig. 11 is



538 and 539. O these chanbers, the chanber 538 f or.ned--between———

the partitions 534 and 536 and the chanmber 537 florped:betweeit thé
partition 536 and the pl unger 535 are filled with gLLLenenbwwwwq
injection O agents. The partiti as 536 has an openipgjf rJﬁH%@QQg? i
centrally in which a passage nenber 540 s matertigh Iy 't i
Figs. 19(a) and 19(b) show the details of the abpvé-passage--—-
menber 540. As seen fromthe figures, 15 t he passagk nenber 540

i ncl udes an out dpubyli sdeuctured; 540a and an inner cyl lraer-548b-which

are arranged
Fig. 14 is a sectional view of an embodiment in

which two chamberé are arranged in parallel in a
single cylinder;

Fig. 15 is a side sectional view of the state
where the embodiment shown in Fig. 14 is in use;

Fig. 186 is an front sectional view of the
neighborhood df the opening portion 447 in the
embodiment shown in Fig. 15;

Fig. 17(a) and 17(b) are views showing an
embodiment of the present invention, (a) being a
sectional view of a non—used state and (b) being é
sectional view of the state where the operation of
injection is carried out;

Fig. 18 is a sgctional view showiné the
structure of another embodiment of the present
invention;

Figs. 19(a) and 19(b) are views showing the
details of a passage mgmber used in the embodiment of
Fig. 18, (a) being a sectional view thereof 'and (b)
being a sectional view along line I = I of (a);

Fig. 20(a) is a sectional view showing the state
where the syringe has started the operation and Fig.
20(b) is a sectional viewlshowing the state where it

has completed;

Fig. 21(a) and 21(b) are views showing the
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with the end of the inner cylinder 540b at the end on
side. The inner cylinder 540b has a hol | ow porti & m&ghﬂa
needl e si de being opened 5

havi ng a sharp

concentrically. The outer cylinder 540a i ;toupledfiﬁ
_~mJts need!

and_thg plunger si de belng!cl éed and

structure of another embodiment of the present
invention, (a) being a sectional view of a non-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;

Fig. 22(a) and 22(b) are views showing the
structure of still another embodiment of the present
invention, (a) be;ng a sectional view of a2 non-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;

Fig. 23 is a partial perspective view of the
embodiment of embodiment of Fig. 22;

Fig. 24 is a perspective view of a partition;

Fig. 25 is a view showing ehe structure of
another ﬁlunger in the embediment of Fig. 22;

Fig. 26(a) is a sectional wview showing an
embodiment in which two syringes are arranged in
parallel, and Fig. 26(b) is a syringe needle used in
the syringe of Fig. 26(a);

Figs. 27(e) ahd.27(b) are views showing a
further embodiment of the present invention, (a)
being a sectional view and (b) being a perspective
view; | “

Figs. 28(a) and 28(b) are sectional views of the
syringe according to a prior art; and

Figs. 29(a) and 29(b) are sectional views

showing the syringe according to another prior art.




tip, through the side of which a through-hole 540c & _eTt,caJIy
passes. Between the external cylinder 540a and thgwlnternal
cylinder 540b, a small partition 540d nade of the*mﬁqp £l sti
mat eri al 0 t hose of the partiq4 ans 534 and 536 «er%1ghtﬁ
fit. Nunmeral 540e denotes an air vent. ~fhe passage nber‘54£P~J
havi ng such a configuration is fit in the partifion 536 so that
t he chanbers 537 and 538 can be mai nt ai ned i n alwatewt-i-ghtty

di vi ded st at e.

5 Now r Empadiments Figs. 20(a) and 20(b), an

expl anation wll be glven of the operation of the

Figs. 1 and 2 are side sectional views showing
an example of an syringe barrel serving as a
container containing two kinds of injection liquids
or solutions according to the pfesent invention.
Fig. 1 shows the state before use and Fig. 2 shows
the state in use. 1In Figs. 1 and 2, reference
numeral 21 denotes a cylinder of glass orlsynthetic
resin; 22 an enlarged portion provided at the front
end of the cylinder 21; 23 a rear end of the cylinder
21; and 24 a plunger. Within the cylinder 21, a
chamber 33 sealed by partitions 31 and 32 and a
chamber 34 sealed by a partition 32 and a resin
stopper 30 are fo:med. The partitions 31 and 32 are
made of flexible resin inclusive of rubber and have
abpropriate'folds formed on the outer periphery.
Different injection solutions are sealed in the
chambers 33 and 34, respectively. The resin stopper
30 is formed of the same material and in the.same
structure as in the partition 32. The rear end of
the resin stopper 30 is connected to the plunger 24.
The enlarged portion 22 is forﬁed at the tip of the
partition 31 of the cylinder 21 on the side of the
syringe needle. A receiver 26 is provided so as to
be fit in a recess 25 formed on.the inside of the

enlarged portion 22. The receiver 26 is a barrel-



syringe showmn in Fig. 18.
syringe 530 directed upwards, the plunger 525 is 3u§h%d tﬁo\[\@lr,gj,z ‘

t he syringe needl e 532.

chamber 537. Then, the small partition H40d novesi t d_the sidel
of .the syringe needle 532 to open the through-hol ¢ 540c. Thus,

t he passages 540

537 is first s

First, with the neejle ”32 of Ih

he

Thi s enhances the pressure

1%

and 540f communi cating the chanb&s=&3-4-wi-th..the—

5 chanbeLb538 are opened, The air contained in the chanber

bﬁlga Y nhade hef cher®es £hexible synthetic resin

through which fluid can flow in this example, and the
inner periphery forms a chamber 27 having the same
diameter as the inner diameter of the cylinder 21.
Before the plunger 24 and partitioﬁs 31 and 32 are
inserted in the cylinder 21, the receiver 26 is bent
so as to be inserted into the cylinder 21. The
receiver 26 is fit in the enlarged portion so that
the receiver 26 is restored to its natural shape.
Before use, the chamber 27 whose interior is vacant
is communicated with the exterior of the receiver 28§
and liquid passage 28. In this state, the chambers
33 and 34 are shut out from the outside. The
injection solutions sealed within the chambers 33 and
34, which are not mixed with each other and exposed
to the open air, can be preservéd for a2 long time.
In use, when the plunger 24 is advanced to the
| left side of Fig. 1, both partitions 31 and 32 are
also advanced under the liquid pressuré. As a
result, when the partition 31 is fit in the receiver
26, the solution passage from the chamber 33 to the
receiver 26 is formed so that the interior of the
chamber 33 is communicated with the syringe needle
28. Then, with the needle 29 directéd upward, the
plunger 24 is pushed to draw out air. First, the

injection within the chamber 33 is led to the



0

- 33 - and subsequently the injection agent allso starts i

be suppli ed. Thus, the pressure in the chanber: 538

a~.§" ™ !"'"

T

enhanced so that the partition 534 noves toward the 5 i LSy hge
needl e 532. As a result, the through-hg e T

solution passage 28 through the receiver 26 in the
recess 25 and externally discharged from the needle
29.

When the partition 32 is fit in the receiver 26
as a result of further advance of the plunger 24, a
passage communicating the chamber 34 with the
receiver 26 is now formed. Then, the injection
solution within the chamber 34 is externally
discharged. 1In this way, without mixing the
different injection solutions within the chambers 33
and 34, plural injection agents can Ee sequentially
given to a patient by only pushing the plunger 24.

 There is a problem of -removing air contained in
the chamber 34.. But, a vacuum filling system which
has Eeen developed by Cozzoli Co. Ltd. in U. S. A.
Using this system, the chamber 34 can be filled with
an injection agent with no air. Thus, taking out air
has become unnecessary.

The enlarged portion 22 of the cylinder 21 may
be formed as a separate body to be watertightly fit
as in the prior arﬁ. |

Fig. 3 is a perspective view of an example of
the porous receiver 26 used in the above embodiment.
The receiver 26 is not limited ta such a structure
but may be any structure as long as it can receive

the partitions and lead the solution to the solution




533b opens so that the passages 533a and 533b between t he

chanber 538 and the connection portion 53la are . - com"mnl-.c-tzeqf,;___i
wi th each ot her. Where air as well as tge |n1ect|on”_*fi
~solution is 10 contained in theghanber 538, th a;r in the chanber
538 is exhausted fromthe opened passages. As a r%§hriﬁ‘a¢?
contained in the chanbers 537 and 538 can hpletelv takem
out. After the air is taken out, with the cha ers 537 and 538
filled with theaskage 28 thE‘bﬁEh' 98c8alsUbisan, FF idXadidn ds isign Lo a !

patient.
in Figs. 4 and 5, the receiver 26 may be a

cylindrical member with openings having the same
diameter as that of the cylinder 21 so as to form a
space in the recess 25.
Figs. 6 and 7 are side sectional views showing

an embodiment in which the cylinder is formed in a
multiplex manner so as.to provide plural.injection
agent chambers. Fig. 6 shows the étate before use
and Fig. 7 shows the state in use. This embodiment
is also suitable té noﬁ only the case where different
inje;tion solutions are injected but also the case

- where a solution is mixed with frozen and dried sélid
mediéineé and the injection solu@ion thus created.is_
injected. In this gmbodimént, a small cylinder 116
which internally abuts on the inside of a-cylihder
iOl is provided. A valve member 115 is provided ét
the tip Qf the small cylinder 1;6 to form a chamber 114!
between itself and a-stopper 110. On the front end
of the valve member 115, a partition 112 is provided
so as to form a cﬁamber 113, between itself and a
partition 111. The valve.member 115 is provided with
an opening 117 and the partition 112ﬁs also provided
with an opening'lla. When the small cylinder 116 is
rotated, the openings 117 and 118 can be aliéned with

each other so that the chambers 113 and 114 are



Fig. 20(b) shows the state of the syringe after

conpleted. In order that the i nj ection contai ned
is conpletely 20 di scharged, a concave portion 536a
rod- | i ke menber 533 is formed in the partition

protrusion 535a (Fig. 20(a)) conplenmentary to the
partition 540d is forned. Where the injecti

chanber 538 is 25 . splid such as omder t he int

s ST R D TR | SAR o TS e afn e fasd §
102 is provided at the needle-side tip of th
-partition lll_of the cylinder 101. A receiv

provided so as to be fit in the recess 103 p
on the inside éf the enlarged portion 102.

embodiment,
member with pores made of flexible synthetic

shown in Fig. 4. The outer periphery of th

--t-he*“l"‘ﬂj CL,L i o1 I

S
Pt he syl Agest
r ecetving e
536 p&aﬂd""a;? 087

Emal| ;
onagent=i T

he chanber 537
tion

e
er 1086 is
rovided

In this

the receiver 106 is a barrel—-shaped

resin as

e

receiver 106 constitutes a space permitting flow of

solution between itself and the recess 105,

and the

inner periphery forms a chamber 107 having the same

diameter as the_innér diameter of the cylinder 101.

Before use,

the interior of the chamber 107 which is

vacant is communicated with the outside through the

pores of the receiver 106 and the solution passage

108. In this embodiment,

both chambers 113 and 114,

the'following manner. When the plunger 104

advanced, the partition 111 is also advanced
described above. When the partition 111l is

the receiver 106, the medicine contained in

where liquids are sealed in

the syringe can be used in

is

as

fit in

the

chamber 113 is discharged through the pores of the

receiver 108 and the solution path.

After the

medicine contained in the chamber 113 is completely

discharged until the partition 112 abuts on the

partition 111,

the small cylinder L16 is rotated so
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subsequently supplied into the chanber 538. ThISFCHﬂ“”bE“prfOKHEd'
by previously adjusting the amount of air. Wen the Ilqugé K ;
supplied into the chanber 538, the syringe is shaken to ﬁofVé the
i njection powder into a solution. Therzgaf_t er, with ! 2 &Fp *-E-ggg?

A i A

that the opening 117 of the valve member 115 is
aligned with the opening shown in Fig. 8. With the
valve member 115 thus openéd, when the plunger 104 is
further advanced, the medicine contained in the
chamber 114 will be discharged externally through the

opening 117, grooves 119 of the partition 112 shown

in Fig. 8, a recess 120 of the partitioni1ii . pores

of the receiver 106, recess 105 and solution passage
108.

The valve member 115 may be opened before the
medicine in the chamber 113 is discharged.

Where medicine powder is sealed in the chamber

-113 and its solution is sealed in the chamber 114,

first, with the valve member opened, the plunger 104

is advanced to lead the liquid in the-:chamber il4
into the chamber 113. The medicine can be solved
sufficienfly by shaking. By further advancing thé
plunger 104, the injection soclution cah be.given to a
patient as it is. IA this embodiment also, if the
syringe is used in such a manner that the openings
117 and 118 are not aligned with each other, the
respective injection agents contained in the chambers
113 and 114 can be separately injected.

Fig. 10 showé an embodiment éimilar to the above
embodiment but in which the cylinder sﬁructure is

formed in a triple manner. In this embodiment, in
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the air in the chanber 538 exhausted, an injection will be giféhita aft &k
patient. The cylinder 551 of the syringe 550 as shown i ny—+i-gs-—2%{-a)y
and 21(b) has also substantially the same structure as thosje pf tguggg 1007

cylinders 521 and 531 in the first andzsecond enbodi ments, buf gs R
different in a passage rod nenber 553 Provided on the centef axtswrthrm
the cylinder instead of the rod-like nenber. The passage rod nenber 553,

which is a slender rod having an outer disk-shape, is exten tromthe

end on the sidhddfidn connged i QAL R ¢ 010 b5 lay f Didérs 215 and 216

are provided, and within the c¢ylinder 215, a chamber
214 is formed. An opening 217 is provided at the tip
of the cylinder 215, an opening 218 is provided at
the tip of the cylinder 216 and an opening 219 is
provided at a partition 219 fixed to the tip of the
cylinder 216. These openings constitute different
valves. In use, when the cylinder 215 is rotated so
that the opening 217 an& the openings 218, 219 are
aligned with each other, the chamber 214 is
communicated with the chaﬁber 213. Thus, the
injection agent contained in the champer 214 can be
suppliedlto the chamber 213, or octherwise can be
directly discharged as in the embodiment described
above. In this case, the partition 211 is preferably
provided with grooves as in Fig. 8.

In this embodiment aléo, if the syringe is used
in such a manner that the openings 217, 218 and 218
are not aligned with~each other, the reépe?;ive
injection agents contained in the chambers 213 and
214 can be separately injected without being mixed.

The enlafged'portion 202, recess 205 férmgd'on
its inside, receiver 206 fit in the recess 205 and
solution passage 208 may bé structured in the same
fashion as in the previous embodiment.

Figs. 11 and 12 are side sectional views showing



syringe needl e to an opening end 551b on the opposite sideitd pass tHriough
the partitions 554, 556 and plunger 555. The cylinder is paktitioned into
the chanmbers 557, 558 and 559 by the partitions and plungef. | TBe3 hziigd%
557 and 558 of these chanbers are fi.lbad-with different injeg¢tion _agents.

At the end of the passage rod nenber 553 on the side of the connection
portion 551a, a termnal hollow portion 553a connunicatingBMtr1the

syringe needle 552 is formed, and at the end of the term nal
still another embodiment. Fig. 11 shows the state

before use and Fig. 12 shows the'state in use. In
Fig. 11, reference numeral 301 denotes a cylinder

made of synthetic resin or glass; 302 a tip of the

cylinder; 303 a rear end; and 304 a plunger. Within
the cylinder 301, a chamber 313 which is watertightly

sealed by partitions 311 and 312 of flexible resin is

provided. At the center portion of the cylinder tip
302, a cylindrical pillar member 305 which projects
into the cylinder 301 and has a sharp tip is
provided, and within the'pillar member, a solution
ﬁassage 308 communicating with the side'ofithe
syringe needle 309 is passed. The solution passage
308 is communicated with the inside of the cylinder
301 through an opening portion 307 provided in the
'pillar member 305.

The partition 311 in this embodiment has a
doughnut shape haviné a hole at its center. Before
use, the inner periphery of the partition 311 is fit
in the outer periphery of the pillar member to close
the above opening ﬁortion 307 tightly, and the outer
periphery 311 of the partition intimately abuts on
the inner periphery of the cylinder 301 to stop
communication with the outside. The tip of the
pillar member 305 is made sharp so that it can be

easily inserted into the central opening of the



comuni cating with the chanber 559
portion 553c is

hol | ow portion 553b on the side of the plunger, a through hole 553b'
is fornmed. An internediate hol T ow

formed apart fromthe terninal hollom/portloﬁ’BSSEjb 557 a
di stance longer than the length of the partition

partition 312. The partition 312 is made of the
same flexible synthetic resin as that of the
partition 311, and its syringe needle side has such a
shape that the sharp tip of the pillar member 305 can
be inserted with no opening. The outer periphery of
the partition 312 intimately abuts on the inner wall
of the cylinde; 301 to stop communication with the
open air. Thus, the chamber 313 fofmed between the
partitions 311 and 312 is completely shut out from
the open air. An injection solution is sealed in the.
chamber 313. Although the tip portion 302 shown in
Fig. 11 is a separate body from the cylinder 301,
which is watertightly fit, it may be formed
integrally to the cyliﬂder'301.

In use, when the plunger 304 is advanced to the
leff side.of Fig. 11, the partition 312 is advanced
and the partiﬁion 311 is also.advanced under the
liquid pressure created. An air opening 310 serves to
release the air pressure generated by advancement of
the partition 311. When the partition 311 continues
to advance, the opening portion 307 of the pillar
member is opened for the chamber 313 so that the
chamber 313 is communicated with the open air through
the opening portion 307, solution passage 308 and
syringe needle 309. In this state, when the cylinder

is directed upward, air bubbles in the chamber 313



553a. At both ends of the internediate hollow portion 558G, through-holes
553d and 553e communicating with the inside of the cylindet are  formed..
An explanation will be given of the operation of the syringe shown %pﬂ i g.
21. As shown in Fig. 21(b), when the-panger 555 is pushed i Btd $hd WSl |
cylinder, the pressure in the chanber 557 is enhanced so}tHat_the |
partition nenber 556 noves toward the syringe needle 556} Thus, the

t hrough- hol e 553e of - the internediate holl ow portion 553¢ is.opened.se
are led to the opening portion through the depressian

provided at the partition 311. When the plunger 304
is furtherlpuShed, the air bubbles are discharged
externaily through the syringe needle 309. In this
state, an injection can be immediately given to a
patient. As shown in Fig. 12, Qhen the plunger 304
is pushed, thg injection solution within the chamber
313 is led to the solution passage 308 and exéernally
discharged from the syringe néedle 309. When the
plunger 304 continues to advance, the tip of the
pillar member 305 is fit intb the conegve portion
and the injection solution in the chamber 313 is
discharged almost completely. Thus, the plunger 304
has only to be pushed in order to give automatically
the injection solution contained within the chamber
313 to a patient.

Fig. 13 is a side sectional viéws showing an
embodiment in which the cylinder is formed in a
multiplex manner so as t§ provide plural injection
agent chambers. This embodiment is also suitable to
not only the case Where different injection solutions
are injected but also the case where a solution is
mixed with frozen and dried solid medicines and the
injection solution thus created is injected. In this
‘embodiment, a small cylinde; 416 which intérnally

abuts on the inside of a cylinder 40l is provided. A



that the passage consisting of the through-hole 553e, mter—-#ed&»a—te hott+ow
portion and through-hole 553d is opened. As a result, air @ﬁdﬁbff -
agent in the chanber 557 noves into the chanber 558 to enh@nge-—the
pressure in the chamber 558. When the-pgessure in the chanber 58 &SP f"ﬂ?
enhanced, the partition 554 noves to open the through-hol e;533 “Tﬁus t he
air or injection agent is discharged formthe syringe needl “SSQ'ThTﬁtEﬁT'
t he term nal hollom“Portlon 553a. | f the volumes of the injection

agent and air jRprtition 412 is provided at the tip of the c¢
401 so as to form a chamber 413 between itself and a
partition 411. Further, within the cylinder 416, a
chamber 423 is formed between the partition 422 and
partition 421. Different medicines are sealed in the
chambers 413 and 423.

In this embodiment, where liquids are sealed in
both chambers 413 and 423, the syringe can be used in
the following manner. When the plunger 404 is
advanced, the partition 421 is also advanced as
described above. Then, an opening portion 427
provided at a pillar member 425 opens so that the

" chamber 423 and the chamber 413 are communicated with
each other through a'solution pas#age 428. Reference
numeral 430 denotes an opening for cohmunicating the
pillar member with the solution passage so that the
partition 421 is not prevented from advancing. .When
the plunger 404 is further advanced or otherwise the
cylinder 416 is advanced, the partition 411 is
advanced under liquid pressure created. Thus, the
passage 407 provided at the pillar member 405 is

.opened so that the-medicine contained in the chamber
413 can be externally diséharged through the solution
passage 408. By further advancing the plunger 404
and the cylinder 416 as they are, the injection

solutions contained in the chambers 413 and 423 can



- 36- the chanber 558 are suitably set in relation to the

chanmber 557, t
552 after the

Nanely, the chanber 558 can be - 28 -

he partition 554 can be shifted toward the syr
i njection agent is conpletely shifted into the

be given to a patient.

In Fig. 13, where frozen dried medicine powder
1s sealed in the chamber 413 and its solution is
sealed in the chamber 423, first, with the valve
member opened, the plunger 404 is advanced to lead
the solution in the chamber 423 into the chamber 413
in the same manner as described above. The solid
medicine contained within the chamber 413_is solved
sufficiently. Thereafter, by further advancing the
plunger 404 and the cylinder 416, the injection
sqlution can be immediately given to a patient.

Figs. 14 and 15 are side sectional views of an
embodimenﬁ in which chambers with different
injections sealed are arranged in parallel within the
cylinder. Fig. 16 is a side sectional view of the
neighborhood of the partition 441 faken along line
A - A. In this embodiment, the interior of the
cylinder 431 is partitipnea longitudinally in two
columns to provide a chamber 443 watertightly sealed
by partitions 441 and 442 and a chamber 453
watertightly sealed by partitions 451 and 452. At
the front end of a partition plate-445 partitioning’
the both chambers on the side of the syringe needle,
a solution passage 438 communicating with the open
air is provided which is communicated with the

chamber 443 through an opening portion 447 and with



previously filled with a powder injection agent. Figs. 22 to 25 show
syringes suitable to inject a very small anount of injecti jeni . SUCH A%
several kinds of prophylactic vaccine. Traditionally, Ich an
injection has been carried out in schogbs-or the like. In this case, &
school doctor and others prepare an inj®&ction solution by ki &g i7j4E5on
powder and a solution (or diluted solution), and put the ijnjgction
solution in a large syringe, and give many persons the prjepared injection
sol ution usi ngthRi §hempgre453 through the opening portion 4 .

In use, as shown in Fig. 15, when plungers 444
and 454 are advanced simultaneously or separately,
the partitions 441 and 451 are also advanced
simultaneously or separamely. ~Then, the opening
portions 447 and 457 are opened. As a result, the
medicine contained in the chamber 443 can be
externally discharged through the opening portion 447
and solution passage 438 while the medicine contained
in the chamber 453 can be externally discharged
through the opening portion 457 and solution passage
438.

The cylinder 5Zi of a syringe 520 as shown in
Figs. l?(a) and 17(b), which can be manufactured by
molding of glass-and plastic and has a cylindrical
shape, is provided with a connection portion 521la for
a syringe needle 522 at one end and an opening 521b
and a flange 521ic at thé other end.

Within the cylinder 521, a rod-like member 523
having a hollow portion 523a communicating with the
connection portion 521a is located, and its tip on
the side of a plunger is closed. On the side of the
rod member, a through-hole 523b is made. The rud—
like member 523 can formed integrally to the c¢ylinder
521.

A partition 524 is fit watertightly and slidably



syringe. In this case, it was very problematic to use the‘ﬁﬂﬁﬂibéWWLﬂgemmmw

for plural persons and also was difficult to give a single

amount of injection agent. This enbodi nent intends to sol ve ssuech-a- min»;wv

pr obl em The syringe as shown i n-Fag. -22 has a sl ender

for injection of a small anpbunt of inj&Ction agent. As seen frorm Fiq.
the cylinder 561 is provided with plural pairs of through-hoFeg 56&a~aﬁd~

561a’; 561b and, 3610, 361c 314,36 %y o% material between

gerson g fil

eyh hﬂqeﬁ35

he

external surface of the rod-like member 523 and the
internal surface of the cylinder 521. A plunger 5235,
which is made of the same elastic material as that of
the partition, includes a female screw formed on the
opening side at the center. The female screw is
screwed to a male screw at the tip of a haft of the
plunger.

Within the cylinder 521, the partition 524 forms
two chambers 526 and 527. Only the chamber 528
sandwiched between the partition and plunger is
filled with an injeqtion solution. The other
chamber 527 is left vacant. In the wall on the side
of the syringe needle, an air venﬁ 521d is formed.
Because of such a.structure, the syringe according to
this embodiment can be easily manufactured at low
cost.

~ An explanation will be given of the operation of
the syringe.

First, with the syringe needlé directed upwards,
as shown in Fig. 17(b), the plunger 525 is pushed
toward the syringe needle-522. This enhances the
pressure of the chamber 526. -The partition 524 moves
toward the syringe needle 522 letting air out of the
chamber 527 through the vent 521d, thereby opening

the through-hole 523. Where the chamber 526 contains



561d and 561d'. The pairs of through-holes are coupled with
hol | ow pi pes 563a, 563b, 563c and 563d, respectively. The di
t he through-hol es of the respective pairs is nade |onger th
| engt h of each of the partitions 564_and 566.

air, when the plunger 525 is pushed as it is, hip ... .
passes through the through-hole 523b and the hollow
portion 523a and is taken out from the syringe 522.

After air is taken out, an injection is given to a

(91}

patient.

Figs. 18 to 20 show syringes which can
previously accommodate two different injection
solutions and preserve them fof a long time. In Fig.
18, a syringe 530 includes a cylinder 531, a syringe
0 needle 532{ a2 rod-like member 533, a partition 534

and a plunger 535 which have the same configuration
as in the embodiment shown in Fig. 17.
This embodiment is characterized in that another
partition 531 is formed between the partition 534 and
5 the plunger 535. Thus, there are three chambers 537,
538 and 539. Of these chambers, the chamber 538
formed between the partitions 534 and 536 and the
chamber 537 formed between the partition 536 and the
plunger 535 are filled with different.injection
0 agents. The partition 536 has an opening formed
centrally in which a passage member 540 is
watertightly fit.
Figs. 19(a) and 19(b) show the details of the
above passage member 540. As seen from the figures,
.8 the passage member 540 includes an outer cylinder

540a and an inner cylinder 540b which are arranged



Partitions 564 and 566 and a plunger 561 are fit in the cyli

formthree chanbers 567, 568 and 569. The partitions, which o)
el astic material as in the previous enbodi nents, nay be | ) e |
rod of a hard plastic or stainless stealz because the interna di ArietEr? 6857 |
the cylinder

fof ned of_ a

is small. The chanber 568 Between the partitions and..chanber .|

567 between the partition 566 and the plunger 565 are filledf with
I nj ection agentgénch@rPLgpggr ?ES I S conneiaggetosgogrkg 570..1 hraugh.a

e outer cy r coupled
with the end of the inner cylinder 540b at the end on
its needle side. The inner cylinder 540b has a
hollow portion 540f with the needle side-being opened
and the plunger side being closed and having a sharp
tip, through the side of which a through-hole 540c¢
vertically passes. Between the external cylinder
540a and the internal cylinder 540b, a small
partition 540d made of the same elastic material ;s
those of the partitions 534 and 536 is watertightly
fit. Numeral 540e denotes an air vent. The passage
member 540 having such a configuration is fit in the
partition 536 so that the chambers 537 and 538 can be
maintained in a watertightly divided state.

Now referring to Figs. 20(a) and 20(b), an
explanatioﬁ,will be given of the operation of the
syringe-showg in Fig. 18.

First, with the needle 532 of the syringe 530
directed upwards, the plunger 525 is pushed toward
the syringe needle 532. This enhances the pressure
of the chamber 537. Then, the smali partition 540d
moves toward the side of the syringe needle 532 to
openithe through-hole 540c. Thus, the passages 540
and 540f communicating the chamber 537 with the
chamber 538 are opened. The air contained in the

chamber 537 is first supplied into the chamber 538



An expl anation will be given of the operation of the syringe.according {B.
this enmbodi ment. When the plunger 565 connected to the grip 570 i's” pushed
into the cylinder 561, the pressure in the chanber 567 is jenhanced so "
that the partition 566 noves towards the3 side of the syringe n&€e8l&-B6237 |
When the partition 566 is positioned b&Tween the pair of thraugh-holes ’
561c and 561c' and between the pair of through-holes 561d and 561d' which

are formed on the side nearest to the plunger, the chanber&. 567 and 568
are and subsequently the injectidn agent also starts to

be supplied.

Thus, the pressure in the chamber 538 is also

enhanced so that the partition 534 moves toward the

5 syringe needle 532. As a result, the through-hole
533b opens so that the passages 533a and 533b between
the chamber 538 and the connection portion 53la are
éommunicated with each other.

Where air as well as the injection solution is

=0 contained in the chamber 538, the air in the chamber
538 is exhausted from the opened pagsages. As a
result, air containgd in the chambers 537 and 538 can
be completely taken out. After the air is taken out,
with the chambers 537 and 538 filled with the

L5 injection solution, aﬁ injection is given to a
patient.

Fig. 20(b) shows the state of the syringe after
the injection iS'compléted. In order that the
injection contained in the syringe'is-completely

20 discharged, a concavé portion 536a receiving the rod-
like member 533 is formed in the partition 536, and a
protrusion 535a (?ig. 20(a)) complementary to the
small partition 540d is formed.

Where the injection agent in the chamber 538 is

25 solid such as powder, the air in the chamber 537 is

exhausted and the liquid in the chamber 537 is



- 38 -

and 563d. Then, air and an injection agent flow from t-he..chanber
567 into the chanber 568. Thus, the pressure in thi ghgn@@&,@w
is enhanced and the 5 partition 564-is pushed. Wen the paftytion”’
564 is | ocat ed between the pdait of through-holes 56 d-ane— :

comuni cated wi th each ot her through t he pige§ﬁ5@3§; ffﬁ'-'

subsequently supplied into the chamber 538. This can
be performed by préviously adjusting the amount of
air. When the liquid is completely supplied into the
chamber.538, the syringe is shaken to solve the
injection powder into a solution. The;eafter, with
the air in the chamber 538 exhausted, an injection
will be given to a patient.

?hé cylinder 551 of the syringe 550 as shown in
Figs. 21(a) and 21(b) has also substarntially the same
structure as those of the c&linders 521 and 531 in
the first and second embodiments, but is different in
a passage rod member 553 provided on the center axis
within the cylinder instead of the rod-like member.
The passage rod member. 553, which is a slender rod
having an outer disk-shape, is extended from the end
on the side of a connection portion 551a for a
syringe needle to an opening end 551b on the
opposite side to pass through the partitions 554, 5586
and plunger 555. The cylinder is partitioned into
the chambers 557, 558 and 559 by the partitions and
plunger. The chambers 557 and 558 of these chamﬁ;fs
are filled with.different injection agents.

At the end of the passage rod member 553 on the
side of the connection portion 55ia, a terminal

hollow portion 553a communicating with the syringe

needle 552 is formed, and at the end of the terminal



PN et e e

561a’ formed on the side of the syringe needle, the ichanbers.
and 569 are conmuni cated with each ot her. Since the“chanben_569
and the syringe needle are previously comrunicated with othef, :

568 is eventually conmuni cated with the 3g/rdnge
enbodi ment, which is sinple in ““structure, can be a
a smal | -sized cylinder having a small bore size. Th
according to this enbodi nent, which can be easily
maki ng throughhbolles porthenssd8bobn the sidet BE &¥lel Bdehgand gonnect i ng
t hese through-hol es by

through-hole 553b communicating with the chamber 559

olapphied. tq

syringe o
Rad h\l anl v J

cht+Ree

is formed. An intermediate hollow portion 553¢ is
formed apart from the terminal hollow portion 5533 by
a distance longer than the length of the partition
553a. At both ends of the intermediate hollow
portion 553c¢, through—-holes 553d and 553e
communicating with the inside of the cylinder are
formed.

An explanation will be given of the operation of
the syringe shown in Fig. 21. As shown in Fig.
21(b), when the plunger 555 is pushed into the
ceylinder, the pressure in the chamber 557 is enhanced
so that the partition member 556 moves toward the
syringe needle 556._ Thus, the through-hole 533e of-
the intermediate hollow_portion 553¢ ié opened so
ﬁhat the passage consisting of the through-hole 553e,
intermediate hollow portion and thfough-hole §53d is

. opened. As a result; air and/or injection agent in
the chamber 557 moves into the chamber 558 to enhance
the pressure in the chamber 558. When the pressure
in the chamber 558 is enhanced, the partition 554
moves to open the through-hole 553b. Thus, the air
or injection agent is discharged form the syringe
needle 552 through the terminal hollow portion 553a.

If the volumes of the injection agent and air in



et

pi pes, can be manufactured at |ow cost. The syringe according to
this enbodi ment, which is particularly suitable to a small-size

can be al so applied to a syringe having a usual siz€g.
Fig. 24 is a perspective view of the pantit-i on 564 rlearest to the
side of the syringe needl e 562. ~—As seen from Fig. 24, tHe?3 SEP 1997
partition 564 includes 5 front and rear cylinder portﬁoﬂg;ggégwgggmmmu
564b havi ng equal dianeters and a snall dianeter portion 564c

: the chamber 558 are suitably set in relation to-the e ws ot

volume in the chamber 557, the partition 554 can be
shifted toward the syringe needle 552 after the
injection agent is completely shifted into the

chamber 558. Namely, the chamber 558 can be

(1)

previously filled with a powder injection agent.
Figs. 22 to 25 show syringes suitable to inject
a very small amount of injection agent such as

several kinds of prophylactic vaccine.

L)

Traditionally, such an injection has been
carried out in schools or the like. 1In this éaée, a
school doctor and others prepare an injection.
solution by.mixing injection poﬁder and a solution
(or diiufed solution), and put the injection solution
) in a2 large syringe,_and give many persons the

prepared injection solution'using this single
'syringe. In.this case, it was very problematic to
use the single syringe for plgrzl persons and also
was difficult to give a single person a fixed amount
) of injection agent. This embodiment intends to solve
such a problem. |
The syringe as shown in Fig. 22 has a slender
cylinder 561 for injection of a small amount of
injection agent. As seed from Fig. 23, the cylinder
' 561 is provided with plural pairs of through-holes

56la and 56la’; 561b and 561lb’; S6lc and 56lc’; and



- 39- sandwi ched between these front and rear cyl i ndér .

portions. A hole 564d forned vertically to the axis |n’£

di aneter portion 564c is nade orthogonal to a hol e 5¢4¢ nadé aTUth"g

the axis fromthe end of 5 t he_one cylinder 564a. As seen[yﬁoqfﬁwgﬂ? ?

22(b), when the partition 564 IS brought into contac{ Wwi_th the j

side of the syringe needle of the cylinder 561, the '
561d and 561d’. The pairs of through-holes are™ b it

-coupled with each other by holloQ pipes 563a, 563b,
563c and 563d, respectively. The distance between
the through-holes of the respective pairs is made

3 longer than the axial length of each of the
partitions 564 and 5886.
Partitions 564 and 566 and a plunger 561 are fit
in the cylinder 561 to form three chambers 567, 568
and 568. The partitions, which may be made of an
) elastic material as iﬁ the previous embodiments, may
be formed of a2 rod of a hard plastic or stainless
steel because the internal diameter of the cylinder
is small. The chamber 568 between the partitions and
chamber 567 between the partition 566 and the plunger
i 565 are filled with injection agents. The plunger
565 is connected to a grip 570 through a screw.
An'explanation will be given of the operation of
the syringe according to this embodiment. When the.
plunger 565 connected to thé grip 570 is pushed into
) the cylinder 561, the pressure in the chamber 567 is
enhanced so that the partition 566 moves towards the
side of the syringe needle 562. When the partition

566 is positioned between the pair of through—hoies

561c and 56lc’ and between the pair of through-holes
j Ssid and 561d’ which are formed on the side nearest

to the plunger, the chambers 567 and 568 are



snmal | diameter portion 564c is caused to correspond -
t hr ough- hol es 561a and 561b so that the passage is not clos

Fig. 25 shows anot her enbodi nent of a plunger 565’ }~-
570'. As seen fromFig. 25, when the - 38 - pl unger 565" i  ty
cylinder 561 so as to be recesSeéd, the plunger 565'gmﬁtﬁ’no st i
can be al so pushed into the cyllnder 561. P b e 2B s

shows an enbodl n which t syringes each showh in Flg 17
arranged in pargﬁphﬁnlcate% wx@g each other th %ugh the pipes..563c..

and 563d. Then, air and an injection agent flow from
the chamber 567 into the chamber 568. Tﬁus, the
pressure in the chamber 568 is enhanced and the

5 partition 564 is pushed. When the partition 564 is
located between the pair of through-holes 56la and
561la’ formed on the side of the syringe needle, the
chambers 568 and 569 are communicated with each
other. Since the chamber 589 and the syringe needle

.0 are previously communicated with other, th; chamber
568 is evqntuallyzcommunicated with the syringe
needle. This embodiment, which is simple in
;tructure, can be also applied to a small-sized
cylinder having a small bore size. The syringe

5 according to this embodiment, which can be easily
maqhined by only making through-—-holes on the side of
the cylinder and connecting these through-holes by
Pipes, can be manufactured at low cost. The syringe
according to this embodiment, which is particularly

0 suitable to a small-sized syringe, can be also
applied to a syringe having a usual size.

Fig. 24 is a perspective view of the partition

564 nearest to the side of the syringe needle 562.
As seen from Fig. 24, the partition 564 includes

g front and rear cylinder portions 564a and 564b having

equal diameters and a small diameter portion 564c




are coupled with each other by coupling nmenbers 581 ang-n8
cylinders 521 and 521' are previously filled with different rm
agents. A syringe needl e 583 has a forked connectlom QOrfléh as* "
seen fromFig. 26(b). Wile thgsyrlnge needl e is not f 3 SFP 4097 i
used, the connection portion of the syrTnge remains poyered wth a ;
cap 584. The syringe needle is 5 preferably sealed in steriTTZ&d

seal 585. sandw1che&r5e§wéebOtheggupgegé angupégg X@ Pngggh ot her —

portions. A hole 564d formed vertically to the axis

"'-i'

in the small diameter portion 564c is made orthogonal
to a hole 564e made along the axis from the end of

5 the one cylinder 564a. As seen from Fig. 22(b), when
the partition 564 is brought into contact with the
side of the syringe needie of the c¢ylinder 561, the
small diameter portion 564c is caused to correspond
to the through—-holes 581la and 561b so that the

0 passage is not closed.

Fig. 25 shows another embodiment of a plunger

565' and a grip 570'. As seen from Fig. 25, when the"
plunger 565’ is fit in the cylinder 561 so as to be

recessed, the plunger 5653’ with no screw can be also

(92}

pushed into the cylinder 561.
Fig. 26 shows an embodiment in which two
syringes each shown in Fig. 17 arranged in parallel
are coupled with each other by coupling members 581
and 582. The cylinders 521 and 521’ are previously
0 filled with different injection agents. A syringe
needle 583 has a forked connection portion as seen
from Fig. 28(b). While the syringe needle is not
used, the connection portion of the syringe remains
covered with a cap 584. The syringe needle is

5 ~  preferably sealed in a sterilized seal 585.

In use, both pldngers. coupled with each other



- 40- by a coupling tool 586, may be pushed sinultaneously,

or otherwi se individually. The syringe according to
enbodi ment is suitable to the case where it is not r

In the enmbodi nent shown in Fig. 27, within a cyIinder%SQan&FQ
syringe 590, a fixed type small 2

b

Iegdfion ¢
the two injection agents to be 5 - 400nbi ned with each ot Qerg -~

by a coupling tool 586, may be pushed simultaneously,

Frreiow

or otherwise individually. The syringe according to
this embodiment is suitable to the case where it is
not required for the two injection agents to be

5 ' combined with each other.

In the embodiment shown in Fig. 27, within a
cylinder 591 of a syringe 590, a fixed type small
cylinder 593 is provided coaxially with the cylinder
5391 so that the external cylindef 591 has a doughnut-

0 shaped space. Within the fixed-type small cylinder
593, a partition 594 and a.small plunger 595 are fit,
while within the cylinder 591, a doughnut shaped
partition 596 and a large plunger 597 are fit. A
chamber 598 is formed between the partition 594 of

5 the fixed typé small cylinder 593 ang the small
plunger 5§5q and a doughnut-shaped chamber 3589 is
‘formed between the partition 598 of the cylinder 591
and the large.plunger 597. Thé«chambersSSS and 599
are filled with.différent injection agents.

0 In the fixed—type small cylinder 593, a closing
portion 593a is formed in the neighborhood of the
syringe needle 592, and the hollow portion at the end
on-the side of the syringe needle 592 is a slender

terminal passing-through portion 600 communicating

(3.

with-the syringe needle 592. In contact with the

right end of the terminal passing-through portion



cylinder 593 is provided coaxially wth the cylinder

591 so that

the external cylinder 591 has a doughnut- O shaped 9

patl T,

WLIII Il

£ guram

the fixed-type small cylinder 593, a partition 504«and‘a Sl GHEET

pl unger 595 are fit, - whil e wi ahin the cylinder 591,ra-doughmut—"

shaped

chanber 598 is forned between the partition 594 of 5 he fi xed type

partition 596 and a | aifge plunger 597 are f|¢ A erp 197

|1 l'ind d.th | |
srel | cylinder 593 andthe;suRlLag o “npoPiEd B8, R8EN Pfe 127 & on 596 of

doughnut - shaped ¢

the cylinder 5933rt1ca1 thgggghbgo&gr983gl ?or597 Tag- %ganbers >ve and

599

med so as
communicate the inside of the external cylinder 591
with the syringe needle 592. At the position
sLightly apart from the closing portion 593a, a
vertical through-hole 593b is formed so as to
communicate the inside of the external cylinder 591
with the hollow portion of the fixed type small
cylinder 593. The closipg portion 593a, which has
only to closé the hollow portion of the fixed type
small cylinder 593 there, may be hollow or solid.

An explanation will be given of one example of
the operation of the syringe according to this
embodiment.

First, a pushing portion 585' is pushed to puéh
the small plunger 595 toward ;he syringe needle 592.
The pressure in the chamber 598 is enhanced so that
the partition 584 moves toward the syfinge needle
5892. Air which is present on the syringe needle side
of the syringe enters the chamber 599 through the
through~hole 593c¢c to ephance the pressure in the
chamber 599. Correspondingly, the doughnut-shaped
partition 596 moves toward the syringe needle. Air
on the left sidé of the partition 596 is externally
discharged from an air vent 591d.

When the partition 594 moves to exceed the



are filled wth different injection agents. O In the fixed- type

smal | cylinder 593, a closing " portion 593a is formed.in.the. .

nei ghbor hood of the syringe needl e 592, and the hoIIOM/port”

t he end on the side of the syringe needl e 592 is asslender N
termi nal passing-through portion 600 conmiunicating 5 5 it h Lh@ 4
syringe needle 592. In contact with the ri ght end; of tthe terﬂ?ﬁ%l

passing-through NN idohg1e 593c, the injection agent in thé chambergﬂwwww“

B i w1 S eedmemeaood

598 flows through the through—hole 593c into the
chamber 599. Two injection agents are mixed thereQ
With an increase in the pressure, the doughnut—-shaped

3 partition 596 further moves toward the syringe needle
592.

When a pushing portion 595’ for the small
plunger 595 overlaps a pushing portion 597’ for the
large plunger 597, the large plunger 597 also starts

b} , to move toward the syringe needle 597 so that the
pressure in the chamber 5989 is further eﬁhanced. As
a ;esult, the doughnut-shaped portion 596 eventually
moves io.the left side of the throqgh—hole 593 so
that the.chamber 589 is communicated with the syringe

3 needle 582 through the fhrcugh;hole 5935 and terminal
passing—-through portion'GOO. In this statg, with the
syringe needle 592 ﬁirected upwards, air contained in
the chamber 5989 is externally discharged.
Thereafter, an injection is-carried out.

J Incidentally, the space from the through-hole
583b to the needle 592 éhould be made as small
possible so that the residue of the injection

solution can be minimized.

Effects of the Invention

w

As described above, in accordance with the

present invention, a syringe can be provided which



600, i.e., left end of the closing portion 593a, a verti cal
t hrough-hol e 593b is fornmed so as to comuni cat e t-Re—i-nst-de--of-—
the external cylinder 591 with the syringe needlef592“7ﬁ¢fthe !
position 5 . slightly apart from tde <l osing portion 5 3@ T
vertical through-hole 593b is forned so™as to co nwca@g the o |
i nside of the external cylinder 591 with the hollo qgﬁtroh“of‘F e|

fixed type smal ban accommodate one or more injection agents

separately and stably preserve them for a long time
in a state shut out frqm the open air. In addition,
in use, these injection agents can be immediately

5 | given to-a patient by a simple operation. Further,

not only "mixed injection" can be performed that
plural injgction agenfs are mixed and the injection
agent thus éreated is injected can be performed, but
also "separate injection" can be performéd that

10 plural injection agents can be successively injected
in such a manner that an "A" agent is injected and a
"B" agent is thereafter injécted. |

The syringe defined in any claim can be easily
maﬁufae;ured at low cost and also diéposable.

5. Particularly, adoption of a structure in which the
through—~holes formed.in a cylinder'are coupied with
each other by a pipe permits a small-sized syringe to
be further manufactured at further low cost. Such a
syringe is most suitable to the injection of a small

20 amount. Since the injection agent(s) is not exposed

to the open air in operation, there is no fear of

pollution.



cylinder 593. The closing portion 593a, which has only to cl ose the hol | ow
“he- OW-

portion of the fixed type - smal | cylinder 593 therie, .m
or solid. An expl anation will be given of orle’exa e 0f -
the operation of the syringe accordingaigo-this enbodi ment . ?
First, a pushing portion 595" is pushe@ to push thel§ﬁﬁll ol uﬁae
595 toward the syringe needle 592. The pressure ijn the chanber<5§8
-i's enhanced so that the partition 594 noves towar{d the syringe
needl e _ Claims

1 A syringe comprising a cylinder having a

connection portion for a syringe needle at one end
and an opening at the other end, and a plunger to bé
inserted into the cylinder from the opening,
characterized in that

between said connection portion and said plunger
within said cylinder, a plurality of partitions are
slidably provided to divide watertightly the internal
space into plural chambers of said cylinder;

between said partitions or between said
partition and said plunger, two or more chambers
are formed;

the chambers are filled with different injection
agents; and

a passage cbmmunicatihg:each of said chambers
with said connection portion is provided when said

-plunger is moved to the side of said syringe needle.

2 A syfinge according to claim ;, characterized in
that said passage is formednbetween said chambers,
and after the injection agents within said chambers
are collected into a single chamber as said plunger

advances, the resultant injection agent is injected.
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592. Air which is present on the syringe needle side O

A ...&
syringe enters the chanber 599 through the t hr ough- hol*e” 5% a1
enhance the pressure in the chanber 599. Correspondiingly, tTHe ™ 3
doughnut - shaped partition 596 4@ves toward the syringe needbés K §
on the left side of the partition 596 i'S externally 5 dilschar ged !
froman air vent 591d. When the partition 594 rnoves {0 exceed™
t he : . -

3 A syringe according to claim 1 characterized in

that said passage is formed on only the side of said
connection portion, and as said plunger advances, the
injection agents in the respective chambers are

sequentially injected without being mixed.

4 A syringe cpmprising a.cylinder having a
connection portion for a syringe needle at one end
aﬁd an opening at the other end; two partitions
forhed apart from each other within said cylinder;

a hole formed in one of said pariitiohé remote from
said-connéction portion; a small cylinder whose tip
abuts on said one partition and which rotatably abuts
on the inside of said cylinder; a valve member,
résid;ng at the tip of said small cylinder, for
communicating the chamber betweer. said partitions
with a chamber formed in said small cylinder in
accord with the hole formed in said partition or
separating both chambers from each other in
displacement from said hole by rotation of said small
cyl;nder; a plunger slidably provided in said small
cylinder; and a passage communicating the chamber
betweeh said partitibns with said connection portion

is provided when said plunger is moved to the side of

A
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598 flows through the through-hole 593c into the 599
i njection agents are m xed there. Wth an increade i'h'the
t he doughnut - shaped partitd or6 596 further moves toviddSERetSS

pressure,
syringe needl e 592. “~ \Wen a pushing portlgnwﬁgﬁmead

the smal |

t hrough- hol e 593c, the injection agent in

pl unger 595 overl aps a pushing portion {597 for the

said syringe needle.

A syringe according to claim4 , characterized in
that another small cylinder having the same structure

as said small cylinder is provided in said cylinder.

A syringe according to claim 4; characterized in
that said passage includés an enlarged portion-formed
in the neighborhoﬁd of said syringe needle connection
portion, a cylindrical receiver, accommodated in said

enlarged portion, for slidably receiving said

‘partition inside itself and a passing—-through passage

formed in said receiver.

A syringe comprising a ¢cylinder having

a connection portiod for a syringe neédle at one end
and- an opening at the other gnd, and a plunger  to be
inserted into the cylinder from the opening,
characterized in that-

between said connection ﬁortion and saiq plunger
within said cylinder, at least one partition is
slidably provided to divide watertightly the internal
spaqé into plural chambers of said cylinder;

within at least one chamber between said

partitions or between said partition and said

plunger, an injection agent is accommodated;
/
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| arge plunger 597, the |arge plunger 597 also starts

toward the syringe needl e 597 so that the pressur g k0t he-chamher:
599 is further enhanced. As aresult, the doughnut sha ed“pdhtLpam
596 eventually noves to the-lefft-side of the throu?h hole 593 s é? !
that the chanber 599 is communicated with the syringe need]e; 5@2\hhrﬁu§

t he t hrough-hol e 593b and term nal passi ng- throughﬂpQrthn QDQMMJJM
this state, with the syringe needl e 592 directed upwards, air
contained in a passyge chamireni&dOing eatbrndl bpidi sbhab -

Thereafter, an injection is carried out. .
' with said connecting portion is provided when said

plunger is moved to the side of said syringe needle;

a pillar member having a hollow portion
communicating with said connection portion and
protruding into said cylirnder to closé its tip is
further pfovided;

said passage consists of said hollow portion of
said pillar member and a through-hole formed on the

- side of said pillar member; '

one of said partitions is slidably fit between
the outer periphery of said pi;lar member and the
inner periphery of said c¢ylinder so as to'close said
through—hdle;.and

said pagsagé is opened when said partition

slides toward the side of said syfinge needle.

8. A syringe according to claim 1, characterized in
‘that at the center portion of a different partition
from said ﬁ&rtition, a passage member having a double
pipe structure in which an internal cylinder is
coaxially held in an external cylinder with a gap
from_each'other is provided, said passage further
includes a hollow portion formed in said internal
cylinder so that the side of the syringe needle is

opened and the side of the plunger is closed and a
\\
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I nci dental ly, the space fromthe through-hole 593b to the needle
592 shoul d be made as smal | possi ble so that the residue of the

I nj ection solution can be m nim zed. ;
of the Invention As described above- uB accordance with the i °
present invention, a syringe can be provided which

through-hole formed on the side of said internal

cylinder; a small partition for sealing said gaﬁmmmd
between said internal and external cylinders and
closing said through-hole is slidably fit; and said
passage is opened when said partition slides toward

said small partition.

2. A syringe comprising a cylinder having
a connection portion for a syringe needle at one end
and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that

between said connection portion and said plunger
within saia eylinder, at least one'partition is
slidably provided to divide watertightly the internal
space into plural chémbers of said cylinder;

wifhin at least one chamber between said
partitions or between said partition and said
_plunger,_an.injection-agent is gccommodaﬁed;

a passage communicating each of said chambers
with said connecting portion is provided when said
plunger is moved.to the side of said syringe needle;

~a passage rod mémber is provided within said
;ylinder so as to extend along said cylinder in a
longitudinal direction of said c¢ylinder and pass
through said partition and said plunger watertightly:

I —————
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can accommodate one or nore injection agents

separately and stably preserve themfor a long tine- “i'na state‘ i
shut out fromthe open air. In addition, i n use, these |nject19nw~*
agents can be imediately 5 giveyp to a patient by a S|nple sy 03]
operation. Further, not only "m xed injection" cantbe perforned“ i
t hat plural injection agents are mxed and the |nJth|on U
agent thus created is injected can be perfornmed, but ; al so

"separate injecti ome ofn shddperfscrged timatludes LI

a terminal hollow portion formed in the
longitudinal direction of said passage rod member and
whose one end communicates with said connection
portion, and

a through~hole formed in the neighborhood of the
other end of said terminal hollow portion and
commﬁnicating said hollow portion with the inside of
said cylinder{

the other passage includes at least gne
intermediate hollow portion separated from said
terminal hollow portion and each other and formed in
the longitudinal direction of said passage rod
member, and

‘a thrgﬁgh-hole formed in the neighborhood of

. each of both'ends of said intermediaté.hollow portion

and communicating said hollow portion with the inside
of said cylinder; and

as said plunger moves, said partition is shifted

~from the position where said passage is closed to the

position where the it is opened.

10 | A syringe comprising a cylinder having

a connection portion for a syringe needle at one end

.and an opening at the other end, and a plunger to be

inserted into the cylinder from the opening,
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10 plural injection agents can be successively injected

such a manner that an "A" agent is injected and a P8 agent. ¢
thereafter injected. The syringe defined in fany clai'm<¢ar be
easily manuf actured at |ow-cegt -and al so di sposabje; 15 l
Particul arly, adoption of a structure in which the t he Sughithdl¥s |
formed in a cylinder are coupled with each ot her byia.pipe..
permts a snmall-sized syringe to be further nmanufiactured at
further | ow cogiracSgetized in that syringe is nost suitabl d.t.a.the

i njection of a small
between said connection partion and said plunger

within said cylinder, at least one partition is
slidably provided to divide watertightly the internal
space into plural chambers of said cylinder;

within at least one chamber between said
partitions or‘between said partition and said
plunger, an injection agent is accommodated;

a passage communicating each of said chambers
with said cdnnecting portion is provided when said
plunger is moved to the side of said syringe needle;
| said passage consists of at least one pai? of

_through—holes separated from each other by a disfance
longef than the length of said partition in.said
cylinder'and_a pipe connecting the through-holes of

each pair with each other

11 . A syringe according t0'claiqan , characterized
in that a passage communicating said pipe with said
connection portion is formed at said partition

nearest to said syringe needle.

—
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20 anount. Since the injection agent(s) is not exposec?l
the open air in operation, there is no fear of pol I
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characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition'is
slidably provided to divide watertightly the internal
space into plural chambers of said cylinder;

within at least one chamber between said
partitions or between said partition and said
plunger, an injection agent is accommodated;

a passage communicating each of said chambers
with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;

said passage consists of at least one pai; of
through-holes separated from each other by a distance
longef thén the length of said partition in said
cylindef and a pipe connecting the through-holes of

each pair with each other

11 . A syringe according to claim-i0 , characterized
in that a passage communicating said pipe with said
connection portion is formed at said partition

nearest to said syringe needle.
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1 A syringe conprising a cylinder having a connégtion pop

a syringe needle at one end and an opening at the other iend, and. a.- vy
pl unger to be inserted into the cylinder fromthe openlng” A neD 0% !
characterized in that bet ween sabd eonnection portlgn and” “said 0
plunger wthin said cylinder, a plurality of partitions renaslldab$ww~

provided to divide watertightly the internal space into mlural chanbers of

said cylinder; bet ween said partitions or between S s
and said fixed type small cylinder another partLtLQn

and a large plunger are fit to form the other chamber
therebetween;

one of said passages includes a terminal
passing—througb portion formed within said fixed typé
small cylinder and one of said through-hales;

the other passage includes the other through-
hole; and

as said plunger moves, said partition is shifted
from the position where.said.passage is closed to the

position where the it is opened.
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~-partition and said plunger, two or nore chanbers are formed; . .. the
chanbers are filled with different injection agents; and 3
comuni cating each of said chanbers wth said connection pCrtlon LS renmnsaminy
provi ded when said plunger is noved tos3he side of said syrji nge eggiljeM l
2 A syringe according to claim1, characterized in that saﬁd}g

formed between said chanbers, and af®¥€tINGE jnjection agentis wit.hin-sai

chanbers

a passage

assagé’

Abstract of the Disclosure

In medical scenes requiring emergency, where
plural medicines are to be injected simultaneously,
or solution of solid medicine is to be injected,
differént kinds of injection agents, without being
previously mixed, are accommodated in chambers formed
separately in a cylinder. In using a syringe, both
injection agents can be sequentially injected

separately or mixedly by a simple operation.

Figure 1 and 2




are collected into a single chanber as said pl unger dvancEs
resultant injection agent is injected.

3 A syringe according to claim1 characterized in that s
formed on only the side of said connection portion, and as shl
advances, the 1 I

gassa e is |
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injection agents in the respective chambers are sequential I3 |n}ected~~
wi t hout bei ng m xed. 4 A syringe conprising a cyﬁlnde“ AViNg s
connection portion for a syringe needle at one end
other end; two partitions forned apart from each other mnthn ik m“;éggy
cylinder; a hole formed in one of said partitions renote f%oq1 Sien W
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sai d connection portion; a small cylinder whose tip abuts anms““”'”“””m”““”“
partition and which rotatably abuts on the inside of said cylrgder

an*béﬁ 9 @E’rf’eéf 13

val ve nenber, residing at the tip of said small cylinder, fio
connunicating t he chanber between said partitions wth a ch
said small cylinder in accord with the gole forned in said

separating both chanbers from each other in displacenent fr

p@rtltlon or

om sai d hol e by
In said small

i
|

rotation of said small cylinder; a plunger slidably provid
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cylinder; and a passage communicating the chanber between sELA partitions-
Wi th said connection portion is provided when said plunger § $-reved to: the .:

si de of - 46- said syrin ﬁeedle B
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5 A syringe according to claimd , characterized in that ah
cyl i nder having the sane structure as said small cylinder il ) _ -
said cylinder. 6 . A syringe according to claim4, charapterlzed |n st i
t hat said passage includes an enlarged portion forned in thﬁ ne Bohdarh ooF ;
of said syringe needl e connection portigpn, a cylindrical recef.yer.,... i
accommodated in said enl arged portion, for slidably receiving said
partition inside itself and a passing-through passage f or med..i.n..said
receiver.
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7 A syringe conprising a cylinder having a connection portion...
for a syringe needle at one end and an opening at the other‘engw-andwaﬁ-gﬁgg;
plunger to be inserted into the cylinder fromthe opening, {cHardg -
in that- bet ween said connection portion and said plunger Mﬂthlj .
said cylinder, at |east one partition is, slidably provided tlo di¥ dBEY 1997
watertightly the internal space into plgral chanber s of salﬁ cyl|nder
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within at | east one chanber between said partitions or between said

partition and said plunger, an injection agent is accomodat eds;—- - en
-47- ' a passage conmuni cating each of said chammers — Wi saUudTHT SHEET
connecting portion is provided when said P ey
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pl unger is noved to the side of said syringe needle; P
havi ng a hol | ow portion communi cating with said connection
protruding into said cylinder to close its tipis further T
sai d passage consists of said hollow portion of said pillar hﬁﬁﬁef“ﬁh&ﬁi ;
t hrough-hole formed on the side of saig pillar menber; i one of said |
partitions is slidably fit between t he outer perlphery of isaid pillar
menber and the inner periphery of said cylinder so as to cliose said
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t hr ough- hol e; and sai d passage is opened when said partitian, T
slides toward the side of said syringe needle. 8. A syringe accordi :
to claiml, characterized in that at the center portion of g different™ "
partition fromsaid partition, a passage nenber having a doublie § 2pige 237 |
structure in which an internal cylinder igs coaxially held in an_external f
cylinder with a gap fromeach other is provided, said passage further
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i ncl udes a hollow portion formed in said internal

side of the syringe needle is

cl osed and a

on the side of said interna

gap

3

1

FI1G.

opened and the side of theiplunger’ e
t hr ough--hel-e -f-ormed-

cylinder;
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cyl i nder.-so -t hat-—t-he——
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a small partition f
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between said internal and external cylinders and closing saifd Uhrough=Tote "

!
I

Is slidably fit; and said passage is opened when said partltlhn
toward said small partition. 9. A syringe conpﬁ|3|ng a’
cylinder having a connection portion for a syringe needle ad qnq;end”%aﬁa?
an opening at the other end, and a plunger to be inserted iftq the
cylinder fromthe opening, characterii d in that betmeen saird
connection portion and said plunger !
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within said cylinder, at |east one partition is slidably provi-ded-to -

divide watertightly the internal space into plural chanbers of:said =t SHEET

cyl i nder; within at | east one chanber between said pirtjt?onsmnrwmuwm
between said partition and said plunger, an injection agent isya c=D 489
acconmodat ed; a passage communi catidg each of said chanbers  with said
connecting portion is provided when sai& pl unger is noved it o the™side-of--
sai d syringe needl e; a passage rod menber is provided wthin said
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cylinder so as to extend along said cylinder in a longitudinal direction

of said cylinder and pass through said partition and saidgptgqgéfw

watertightly; -49- L one-of
passages i ncl udes a. termnal hollow portion formedii nf'tRe™ i
- i 1 ae orn 097
13 ;‘ (S AT I -.J'Di, %




| ongi tudi nal direction of said passage rod nenber and mhosk;gﬂgf
communi cates with said connection portion, and a throygh=hole. ...
formed in the nei ghborhood of the other end of said term nal @olléwxag m
portion and conmunicating said hollow portion with the insibe§o§-f§§hd%§u?
cylinder; the other passage includgs at |east one i nt ermedi.at.e ..
hol | ow portion separated from said termnal hollow portion and each ot her

and fornmed in the |l ongitudinal direction of said passage rod
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menber, and a through-hole fornmed in the nei ghborhood of each of

both ends of said internediate hollow portion and commni cati-pg-said o

hol |l ow portion with the inside of said cylinder; and aSﬁsaw nge

noves, said partition is shifted fromthe position where said: passagé 7§
closed to the position where the it islbpened. 10 ; ; A‘ey%’ﬁg §
conprising a cylinder having Co ;
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a connection portion for a syringe needle at one end and an_opening at_ t|
other end, and a plunger to be inserted into the cylinder fy@m -

openi ng, -50- characterigéd in ,;5=

bet ween said connection portion and said plunger within sajd P

| east one partition is 16 § %
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slidably provided to divide watertightly the interna
| east one chanbeh

chanbers of said cylinder;

partitions or between said partition and said
a passage conmuni cating each of saldzcha
pl unger j

i s accommbdat ed;

wi th said connecting portion is provided when said
|%ai d passage consi st

the side of said syringe needle;
one pair of t hrough- hol es separated from each other by a di stance
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| onger than the length of said partition in said
nearest to said syringe needl

connecting the through-hol es of

syringe according to claim 10,
conmmuni cating said pipe with said

partition



-51- characterized in that bet ween sai d connection_portion. and

sai d pl unger within said cylinder, at |east one partition i - daployret
provided to divide watertightly the internal space into plural chanbers....
of said cylinder; within at |east one chanber between sajd, _ cp ol
partitions or between said partition andl®aid pl unger, an injeti &t 97
agent is accommobdat ed,
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a passage comuni cating each of said chanbers W th said connecting -~ oo
portion is provided when said pl unger is noved to the side of:said ..~
syringe needl e; sai d passage consists of at |east one pai+—-0f-

t hr ough- hol es separated from each other by a distance | onger ;hsrb tohey 1597 §
| ength of said partition in said cyliiler and a pipe connectipg”the** * {
t hr ough- hol es of each pair with each other 11 . A syri njgef-mﬁﬁdi«ﬁgemi |
to claim 10, characterized in that a passage comruni cati ng sfiai d pipe with J
sai d )

FIG. 23
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connection portion is formed at said partition nearest to saidj Syringe;
needl e. and said fixed type small cylinder another Bg%LLLlQn

and a large plunger are fit to formthe other chanber therebet
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i
one of said passages includes a termnal passing-through pdrtion:

N et s e

within said fixed type small cylinder and one of said througgh-hol es; B
the other passage includes the other through- hole; and | | &2s2f® 097 |
pl unger noves, said partition is shifted fromthe positionjmﬁeLem§ng
passage is closed to the position wher@2the it is opened.% '
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