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·. 

The present invention relates to a kit style 

a 
\ ,._ _ __,.~ ... •··· 

syringe previously filled with medicirte in a syringe 

cylinder, and more particularly intends to improve 

the sealing performance in order to prevent invasion 

of bacteria and vapor during safekeeping and in 

sterilization. 

Background Art 

Japanese Patent Publn. No. 62-58745 proposes a 

kit style syringe as disclosed in Fig. 23 which can 

be previously filled with medicine and permits 

injection to be easily performed by only attaching a 

syringe needle in injection. As ~hown in Fig. 23, a 

syringe 63 includes a glass cylinder body 64, a 

barrel of synthetic resin fixedly fit into the front 

of the cylinder body 64, and a cap 70 of synthetic 

resin mounted on a syringe needle connection portion 

69 at the tip of the barrel 65. A slidable partition 

stopper 66, a piston 67 and a medicine solution 

filled therebetween are arranged in the cylinder body 

64. .The barrel 65 and cylinder 64 constitute a 

syringe cylinder. · 

The barrel 65 has an inner ~iameter equal to 
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that of the cylinder body 64~ On the inner wall of 

the barrel 65 are formed .a longitudinal groove 71 and 

a delivery groove 72 ext•riding from the groove 71 to 

a discharge hole 73· of the need!~ connection portion 

69. In operation, when a: piston 67 is pushed, the 

partition stopper 66 moves into the barrel 65. Then, 

the medicine 68 will be intr6du6ed into the discharge 

hole 73 through the ~roo~e~ 71 arid 72. A syringe 

needle is lure-locked with the needle connection 

portion 69 which is tapered, i.e., surely fixed there 

by elasticity peculiar to resin. 

The cap 70 is fixedly fit on an external 

cylinder 74 formed around the needle connection 

portion 69 of the barrel 65 as seen from an enlarged 

view. Specifically, a peripheral groove 75 is formed 

on the side of the inner wall of the external 

cylinder 74. A protrusion 79 of a circular 

engagement hem 77 dangling from a flange of the cap 

70 is engaged with the peripheral groove 75 so that 

the flange 76 intimately abuts on the external 

cylinder 74 .. The cap 70 serves to prevent invasion 

of dust during safekeeping. 

But, the syringe 63 described above can inject 

only one kind of medicine. Where two or more kinds 

of injection agents, e.g., agents A and B should be 

mixedly injected, these two kinds of injection agents 
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~ust be mixed pr~viously. 1ri thi~ case, even where 

·the agents A and B exist ~olely, respectively, and 

can be stably preserved for a long time, it may be 

difficult to maintain the stability in the mixed 

5 s.tate of A + B. 

A syringe which permits two kinds of medicines 

to be separately preserved has been propo~ed"in 

Japanese Utility Mode Preliminary Publn. 3-58434. 

This syringe (not shown) has a structure similar to 

10 that explained above in connection with the above 

Japanese Patent Publn. 62-58745, in which another 

partition stopper is arranged between the partition 

stopper 66 and the piston 67 to permit two kinds of 

injection agents to be accommodated. This syringe, 

15 in which the shape of a passage in the barrel is 

slightly modified, has basically the same structure 

as that of the syringe disclosed in Fig. 23. 

In any syringe described above, however, the 

barrel 65 must be fabricated as a separate component 

20 and attached to the tip of the cylinder 64. Such a 

syringe is too expensive to dispose because the 

structure of the barrel is complicate and requires 

high accuracy. 

Meanwhile, filling of medicine solution and 

25 insertion of partition stoppers in the syringe are 

carried out by the vacuum filling/stopping technique 
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as shown in Figs. 24(a) _and 24(b). In this 

technique, first, as s·hown in Fig. 24(a), a front 

partition stopper .371 is inserted into the front of 

the cylinder 36 and thereafter the first medicine 

5 ·solutiori 42 is· inje~ted f~om· a solution nozzle 38. 

In this case, the interior of the cylinder 36 is 

' 
evacuated to prevent mixing of air in the medicine 

solution 42. 

Next, as shown in Fig. 24(b), a partition 

10 stopper 37 pushed into a metallic cylindrical tube 39 

by reducing its diameter is instantaneously pushed 

out into the cylinder 3& using a push rod 40. At 

this time, air between the medicine solution 42 and 

an intermediate partition stopper 372 slips out of a 

15 slit 41 between the cylindrical tube 39 and the 

cylinder 36 as indicated in arrows. A second 

medicine· solution is injected in an evacuated state. 

Thus, a separate-injection style syringe can be 

fabricated. The conventional syringes, however, have 

20 a defect that when the cylinder 36 is filled with the 

medicine solution 42, air is apt to remain in a 

peripheral groove 43· of the intermediate partition 

stopper 372. Further, the conventional syringes have 

also the following defect. Where the air remains in 

25 the peripheral groove 43, when the intermediate 

partition stopper 372 moves in a vacant chamber of 
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the barrel 65 in.Fig: 23, air will be mixed in the 

medicin~ solution 42. For this reason, the syringe 

must be once pulled out f·rom a human body to 

evacuate. When bacteria are mixed in the air 

5 remaining in the peripheral·groov~ 43; they will 

invade the medicine solution" 42. 

On the other hand, Japanese Patent Preliminary 

Publn. 60-72561 proposes a syringe 51 as shown in 

Fig. 25. This syringe includes a glass cylinder 53 

10 having a swelling groove 52 in the intermediate 

portion, a rubber partition stopper 54 arranged 

behind the groove 52 within the cylinder 53, a piston 

55 behind the partition stopper 54, a front chamber 

56, i.e., medicine powder 58 accommodated between the 

15 syringe needle connection portion 57 at the front and 

the partition stopper 54, .a rear chamber (i.e .• 

diluted solution 59 filled between the partition 

stopper 54 and the piston 55), and a rubber cap 60 

covering the syringe needle connection portion 57. 

20 The rubber cap 60 shuts a discharge hole 61 of 

the syringe needle connection portion 57 to prevent 

. vapor absorption of medicine powder 58 during 

safekeeping of the syringe 51. In using the syringe 

51, the piston 55 is pushed to move the piston 55 to 

25 the groove 52 of the cylinder 53. As a result, the 

diluted solution 59 is injected into the front 
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chamber 56 so that ·it will be mixed with the medicine 

powder 58 by .stirring. 

These syringes 51 and 63 described above permit 

persons engaged in medicai treatment to remove the 

5 caps 60 _and 70, mount a syringe needle and 
. . 

.immediately gi v.e a· patient an injection without labor 

of filling medicine solution. As compared with the 
. . 

conventional ·syringes, these syringes can prevent 

inconveniences of pollution of a syringe needle in 

10 sucking medicine solution, mixing of glass pieces due 

to ampul cutting in filling the medicine solution and 

mixing of minute fragments of rubber or invasion of 

bacteria in thrusting the needle through the rubber 

stopper of a vial. 

15 The syringe 51, 63 is required to conduct pre-

sterilization and post-sterilization under rules of 

FDA in U. S. A. ~he pre-sterilizati6n is carried out 

for each of components in the process of making the 

syringe, and the post-sterilization is carried out 

20 upon completion of assembling the components. The 

post-sterilization is carried out by e.g. spraying of 

flowing steam at 120° for 20 minutes. Thereafter, 

the syringe is wrapped. The wrapping is performed in 

an aseptic room by using a sterilization sack made of 

25 vinyl and further vacuum packing the sterilization 

sack. After the wrapping, the syringes must be 
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preservable for two or three years. 

However, the syringe described above suffers 

from the following serious problem. -In addition to 

that the cap 60, 70 is apt to come off, in the post-

5 sterilization, steam will· invade _frofD: an opening of 

the cap ·60, _70 and a small .opening between the bar.re 1 

65 and the cylinder body ··64 as indicated ·by 

character a and Q-in Figs. 23 ·and 25. Bacteria are 

apt to invade. This is because a minute opening will 

10 occur even when the barrel 65 made of synthetic resin 

and glass cylinder 64 made of glass are pressure-

coupled with each other. Further, even if the post-

sterilization is successful, when a small hole is 

made in the sterilization sack during safekeeping 

15 after the wrapping or the bacteria killing of the 

sack is not complete, bacteria will invade from 

openings of the cap 60, 70 and the barrel 65. 

In view of the above points, in order to realize 

three rules of the kit style syringe, i.e., reduction 

20 in burden, prevention of mixing of alien substance 

and destruction of bacteria pollution in preparing 

medicine, the present invention intends to provide a 

syringe with excellent sealing performance which can 

prevent invasion of bacteria and others during a long 

25 time preserving time or the sterilization step using 

flowing steam. 
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Disclosure of Invention 

In order to attain the ~bove object, the present 

invention adopts a first configuration comprising: a 

cylinder having openings on both ends and a 

5 communicating passage provide·d ne_ar· the one opening 

in an axial direction an~ from whose .other opening a 

piston is inserted; a partition stdpper which is 

slidable within said cylinder and defines a plurality 

of chambers in said cylinder; an elastic end 

10 partition having a passage in a radial direction fit 

on the one opening side of said cylinder and guided 

to said communicating passage and another passage in 

an axial direction communicating· with said passage; 

and a rigid syringe connection portion fit in said 

15 passage in an axial direction of said end partition. 

Said syringe needle connection portion may have 

rotation stopping protrusions in a radial direction 

and said end partition may have fitting grooves 

corresponding to said rotation stopping protrusions. 

20 In the first configuration, the elastic 

partition end is pressed into the front end of the 

rigid cylinder to make intimate contact with each 

other, thus preventing invasion of water and bacteria 

into the cylinder. The rigid syringe needle 

25 connection portion is pressed into the passage in an 

axial direction of the elastic partition end to make 
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intimate contact with each other, thus similarly 

preventing water ·or bacteria into the cylinder. The 

·rotation stopping ·protrusJons of said syringe needle 

connection portion are fit in the fitting grooves of 

the partit~on end, thus prev~nting rotation of the 

syringe needle connect iol'1: p'ort ioll: in 1 ure-locking -

connection of ~aid syringe needle. 

As another means, the present invention ·adopts, 

in a syringe in which medicine solution is filled 

between a partition stopper arranged slidably in a 

cylinder and a rear piston, and in the outer 

periphery, a plurality of circular lips 

and a peripheral groove between said plurality of 

lips are formed, a second configuration wherein a 

communicating portion communicating said medicine 

solution with said peripheral groove is formed. The 

peripheral grooves may be formed in said rear piston 

and a communicating portion communicating said 

grooves with said medicine may be formed in said rear 

piston. The communicating portion may be 

communicating grooves formed in said circular lips of 

said partition stopper or said rear piston. 

In accordance with the second embodiment of the 

present invention, the peripheral groove of the 

partition stoppers or piston is filled with the 

medicine solution. For this reason, no air is left 
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in the peripheral groove and there is no fear of 

bacteria in the air invading. the cylinder. Where two 

partition stoppers are arranged in the cylinder, the 

front partition stopper 1$ first inserted in the 

5 6ylinder and the ~irst medic{Qe solution is injected 

under ventilation. . Next,. the second intermediate 

partition stopper is built in by the vacuum 

filling/stopping.technique. The medicine is filled 

in the peripheral groove of the intermediate 

10 partition stopper to extrude air in the peripheral 

groove. Thus, the second medicine solution is 

injected. Where the intermediate partition stopper 

is mounted in a reverse direction, in injection of 

the second medicine solution, air in the peripheral 

15 groove from the communicating portion (communicating 

groove)' is absorbed by ventilation. 

As still another means, the present invention 

adopts, in a syringe including a syringe needle 

connection portion and an external c~linder for 

20 protection outside said syringe needle connection 

portion which are formed at the tip of a cylinder 

made of synthetic resin, a third configuration that a 

tip hermetic-sealing portion for hermetically sealing 

said syringe needle connection portion in said 

25 external cylinder is integrally formed at the tip of 

said external cylinder. The tip hermetic-sealing 
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portion may inclu~e a head fixed at the ~ip of said 

external cylinder through a circular recess groove, 

-and a twisting plate extended from said head. 

Further, said cylinder may be a resin-integral type 

cylinder in which said.partition stopper and said 

rear piston are s_lidable, and a communicating groove 

for introducing medicine.solution successive to a 

discharge hole of a syringe needle mounting portion 

is formed in a front vacant chamber of said cylinder. 

Said front vacant chamber partitioned by said 

partition stopper may be sealed with gas. The 

material of said cylinder is made of amorphous 

polyolefin and others. 

In the third configuration, the syringe needle 

connection portion is surrounded by the external 

cylinder and the tip hermetic-sealing portion so that 

it is completely sealed. By twisting the twisting 

plate, the tip hermetic-sealing portion can be cut 

from the circular recess groove between the head and 

the tip of the external cylinder. Further, in 

unsealing the tip hermetic-sealing portion, the gas 

pressure in the cylinder and the front partition 

stopper jointly stop invasion of bacteria from the 

syringe needle connection portion. The resin 

integral style cylinder can solve invasion of flowing 

vapor from the cylinder intermediate portion of the 
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~arrel style cylinder. Since the amorphous 

polyolefin can·be ·easily molded, the communicating 

groove can be easily ahd s~rely form~d in.the 

cylinder, and the.cylinder can be burned up . 

-Brief Description ·of Drawings 

Fig. 1 is ·shows a first embodiment of the 
. . 

syringe according to the present invention; (a) is a 

sectional view showing the structure, (b), (c) are 

sectional views showing the operation and (d) is a 

sectional view in line I - I of (a). 

Fig. 2 is an exploded perspective view showing 

an end partition, a needle connection portion and a 

cap. 

Fig. 3 is a sectional view in line III - III in 

Fig. 2. 

Fig. 4 is a perspective view of a similar 

example of the partition and the cap. 

Fig. 5 is a sectional view in line III - III in 

Fig. 4. 

Fig. 6 is back view of the end partition of Fig. 

5; (a) shows a similar example, and (b) shows the 

other example. 

Fig. 7 shows another example of the syringe 

needle connection portion; (a) is a front view and 

. {b) .is a.sectional view in IV - IV of (a). 
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· Fig.-a ·is a separat~ injection type syringe 

. . . . 

filled with two kinds of injection agents; (a) is a 

sectional view sh~~ing the structure,. (b) and (c) are 

~ectional views showing the operation. 

5 Fig. 9 is·a mixing ~ype syringe using two kinds 

of injection agents; (a) is"a sectional view showing 
. . 

the structure and.(b) and (c) are sectiorial ·views 

showing the operation. 

Fig. 10 is a sectional view of the main part 

10 showing the other embodiment of a cylinder. 

Fig. 11 is a longitudinal sectional view of the 

second embodiment of the state where the end 

partition and the cap in Fig. 5 are mounted in the 

cylinder. 

15 Fig. 12 is a longitudinal sectional view showing 

the second embodiment of the syringe according to the 

present invention. 

Fig. 13 is a front view showing an intermediate 

partition stopper build in the cylinder. 

20 Fig. 14 is a perspective view showing the 

intermediate partition. 

Fig. 15 is a longitudinal sectional view showing 

the third embodiment of the syringe according. to the 

present invention. 

25 Fig. 16 is a perspective view showing the 

cylinder portion of the syringe. 

- 13 -
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Fig.· 17 is a perspective view of a first example 

of a sealing structure. 

Fig. 18 -shows a s~aling· structu~e; (a) is a plan 

view and (b). is a·· side view partially sectioned in 

5 unse~ling. 

Fig. 19 is a ·p.erspective view sh~wing the second 

.example of the ~ealing structure. 

Fig. 20 is a longitudinal sectional view showing 

the third example of the sealing structure. 

10 Fig. 21 is a plan view of the third.example. 

Fig. 22 is a longitudinal sectional view showing 

a syringe equipped with a sealing structure. 

Fig. 23 is a longitudinal sectional showing one 

example of the conventional syringe. 

15 Fig. 24 shows an evacuation filling stopping 

technique; (a) is a sectional view of the state where 

the first medicine solution has been injected and (b) 

is a sectional view of the state where an 

intermediate partition stopper has been.build in. 

20 Fig. 25 is a longitudinal sectional view showing 

the other example of the conventional syringe. 

Best Mode of Carrying Out the Invention 

Embodiment 1 

25 Fig. l(a) - (d) show the first embodiment of the 

syringe according to the present invention. Fig. 

liiiiITf 
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·1(a). Shows the state befoTa use, Fig. l(b) shows the 

state during irtj~ction, Fig. l(c) shows the state 

· after :inject ion, an.d Fig. ·1 ( d) shows the sectional 

shape of a cylinder. In these figures, reference 

5 . numeral 21 denotes a cylinder made of glass having 

openings 44 and 45. The tip: of the o.ne opening 44 is 

a hook-shaped tip· 22- whose section is bent in a hook 

shape. Reference numera1·23 denotes a rear end 

portion of the cylinder; 24 a swelling portion; and 

10 25 a piston. The swelling portion 24 swells at a 

portion of the circumference of the cylinder as shown 

in Fig. 24 (d), and forms a communicating path 24' 

inside it. 

In the neighborhood of the center within the 

cylinder 21, a partition stopper 26 is fit. Both 

piston 25 and partition stopper 26 are made of 

flexible resin inclusive of rubber and have lips 

formed on their outer periphery. The left end of the 

cylinder 21 in these figures is watertightly closed 

20 by an end partition 27. Thus, within the cylinder 21 

are formed a vacant chamber 28 between the piston 25 

and the partition stopper 26 and another vacant 

chamber 29 between the end partition 27 and the 

partition stopper 26. A syringe needle connection 

25 portion 30 is fit in the end partition 27, and a cap 

31 is fit over the needle connection portion 30. 
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Figs. 2 to 3 are views ex_plaining the details of 

~he end.partitibn 27, the needle connection portion 

30 and the cap ~1. The end partition 27 is made of 

rubber or resin having el.as·tici ty slightly lower, than 

5 that of the.piste~ ~5 an4.th~ partition stopper 26, 

and is formed in ~ cylindric~l-rod-shape with a U-

groove 27a formed on the $ide of the rear end· (near 

the partition stopper). On the bottom of the U-

groove 27a ar~ formed several pores 27b. These 

10 several pores 27b, which are ~ade radially towards 

the center axis of the cylinder, ·constitute plural 

passages 27b. On the front surface (on the side of 

the syringe needle) of the end partition 27, 

crossed-grooves 27c serving as fitting grooves are 

15 formed, and at the center of the crossed shape, an 

opening 27d is formed along the center axis of the 

cylinder whose tip is communicated with the above 

passages 27b. The elastic end partition 27 is 

intimately fit on the side of the opening 44 of the 

20 glass rigid cylinder 21 with no gap. 

Incidentally, as shown in Figs. 4 to 6, on the 

rear surface of an end partition ~7', crossed grooves 

27b serving as passages may be formed which. are 

communicated.with the central opening 27d. In such a 

25 configuration, the grooves 27b can be easily formed. 

In this case, in Fig. 1, the partition stopper 26 
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abuts on the ·rear surface of· the end ·partition 27' so 

that the medi~ine soluti6n is introduced from the 

passage 24' of the swelling portion 24 into the 

grooves -27b. The grtioves 27b may be formed radially 

'from the.central opening 27d as shown in Fig. 6(a) .. 

In Fig .. 2~· the syringe ?eedle connection portion 

30 integrally includes· a ~rrisse~ fra~e 30a serving ~s 

whirl-stop protrusions fit i~ the crosse~ g~ooves 

27c, a parallel cylinder 30b extending rightwards 

from the center of the crossed frame 30a in the 

figure and a tapered cylinder 30c extended leftwards 

from the center of the crossed frame 30a, and is made 

of a rigid body formed by injection molding of 

plastic. The tapered cylinder 30c is to be connected 

to the syringe needle. The openings of the cylinders 

penetrate from the left end of the cylinder 30c to 

the right end of the cylinder 30b so as to constitute 

a passage 30d. The cap 31 is made of flexible rubber 

or others so as to fit over surely the tapered 

cylinder 30c and has a shape with a bottomed tapered 

hole. 

As shown in Figs. 4 and 5, plural twisting 

pieces 31a may be protr~ded from the outer periphery 

of cap 31. The twisting pieces 31a permit the cap 31 

to be tightly fit over the syringe needle connection 

portion 30. This enhances the sealing property and 
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permits easy removal. The cap 31 is adapted ·to have 

a length that its ·r~ar end abuts on the crossed frame 

30a of the syri~ge needle connection portion 30 as 

shown in Flg .· 11, and contributes to -improve the 

5 sealing ~roperty iogethe~ ~ith the twisting .pieces 

3la. 

With referenc~ to Fig. 1, an explanation will be 

given of. the operation of· the syringe 46. The 

syringe 46, as shown in Fig. l(a), is preserved in a 

10 state where the vacant chamber 28 is filled with 

injection medicine and the vacant chamber 29 is 

filled with no injection medicine. In use, first, 

the cap 31 is removed and the syring~ needle 32 is 

fit by a lure-locking system.· With the syringe 

15 needle 32 upwards, when the piston 25 is pushed as 

shown in Fig. l(b), the partition stopper 26 is 

located at the communicating passage 24' of the 

swelling portion 24. Then, the injection medicine in 

the chamber 28 moves into the vacant chamber 29. 

20 After air in the vacant chamber 29 is exhausted, the 

syringe needle 32 is caused to pierce a patient. The 

injection medicine passes from the passages 27b 

through the passage 30d to reach the syringe needle 

32. 

25 Fig. l(c) shows the state where injection has 

been finished. The piston 25 is pushed so that the 
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end partitjon 27; partition stopper 26 and the piston 

25 are brought in.to intimate cont_act with one 

ancither. Thenj lf the tip (on the side of the 

syringe needle) of ~he piston 25 does not reach the 

interior of the passage 24', the entire injection 

medicine in the chamber 28 cannot be injected. The 

passages 27b -of the end partition 27 must be located 

on the passage 24'. In order to satisfy such a 

condition , the thicknesses of the end partition 27, 

partition 26 and piston 25 in an axial direction and 

the length and position of the swelling portion 24 

are determined. 

Figs. 7(a), (b) show another embodiment of the 

syringe needle connection portion. In this 

embodiment., a syringe needle connection portion 33 

includes a crossed frame 33a, cylinders 33b, 33c and 

a passage 33d which are those constituting the 

syringe needle connection portion 30 shown in Figs. 2 

and 3, and further includes an external cylinder 33e 

for protection outside the tapered cylinder 33c. It 

should be noted that the tapered cylinders 33c and 

30c are connected to the syringe needle 32 by the 

lure locking system. 

Figs. 8(a) to 8(c) show an embodiment of 

a separate type syringe for injecting two injection 

medicines, i.e., A and B previously put in the 
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syr in·ge in a such a fashion of injecting first 

:medicin~ A and subsequ~ntly medicine B. Fig. (a) 

·shows the state· where the medicines are preserved; 

Fig. S(b) sh6ws the st~te ~h~n injection is siarted; 

and Fig. S(c) sho~s the s·ta·te when. the injection has 

. be~n finished.·:· 

This embodimen.t has a configuration in which· 

another partition stopper 34.is inserted between the 

piston 25 and the partition stopper 26 in the 

embodiment of Fig. 1 so as to divide the chamber 28 

into chambers 28a and 28b. The chambers 28a and 28b 

are filled with medicines A and B, respectively. At 

least the chamber 28b is filled with only medicine 

with no air contained by the vacuum filling system. 

With the cap removed from the state of fig. 

8(a), the syringe needle 32 is connected. With the 

syringe 32 upwards, when the plunger 25 is pushed, 

the pressure in the chamber 28b increases to push the 

partition stopper 34. Thus. the pressure in the 

chamber 28a increases to push the partition stopper 

26 into the sid·e of the communicating passage 24 as 

shown in Fig. S(b). Then, the injection medicine 

within the chamber 28b enters the chamber 29 and air 

goes out from the syringe needle. Having confirmed 

that the air has been removed, injection is carried 

out. The injection medicine in the chamber 28a is 
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injected into the body of a patient. When the 

injection agent i~ the· chamber 28a ru"ns out, the 

pa~tition stopper~ 26 and 34 are brought into 

intimate contact ·with each other so that both two 

. 5 . ·. parti tio_ns are locat~d ~n the communicating passage 

10 

15 

20 

25 

·:2.4'. The injection medicine within the chamber 28b 

is injected into-the human body through the passage 

24 •. 

Fig. S(c) shows the state where injection has 

been finished. In this state, the tip of the piston 

25 must be located on the communicating passage 24'. 

The communicating passages 27b of the end partition 

27 must be located in the communicating passage 24'. 

On the basis of such a condition, the thickness of 

each partition stopper and the piston and the length 

and position of the communicating passage 24' are 

determined. 

Figs. 9(a) to 9(c) show an embodiment of a 

syringe which can preserve two injection medicines in 

a divisional manner like Fig. 8, and can inject them 

after having been mixed (or perform "mixing 

injection" )·. The syringe according to the 

embodiment of Fig. 9 is different from that of Fig. 8 

in that two swelling portions 24a and 24b are 

separated from each other~ The partitions 26 and 34 

are arranged behind the swelling portions 24a and 

1iiiili1mtr 
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24b, .respect i velY:. The chamber is divided into two 

chambers 28a and 28b ·which are filled with different 

-.inject ion agents. 

In use, with the cap 31 removed in the state of 

5 Fig. 9 (a)., the sy~ inge· ne·ed_le 32 "is. c·onnected. With 

th~ syringe 32 _up~ards, the plunger 25 is pushed. As 

shown in Fig. 9(b), the partition stopper 34 is 

located on the communicating pas~age 24b'. Air 

within the chamber 28b passes through the 

10 communicating passage 24b' to enter the chamber 28a 

and subsequently the injection agent enters there. 

The partition stopper 26 also reaches the 

communicating passage 24a' and air within the 

chambers 28a and 28b passes through the communicating 

15 passage 24a' to leak out slightly from the syringe 

needle 32. With the entire injection agent within 

the chamber 28b having moved into the chamber 28a, 

the syringe is shaken to mix these two injection 

ag~nts sufficiently. Thereafter, the air within the 

20 chamber 28a is expelled from the syringe. An 

injection.is given to a patient. Fig. 9(c) shows 

the state when injection has been finished. This 

state, which is the same.as that explained in 

connection with Fig. S(c), will not explained here. 

25 Fig. 10 shows an embodiment of the cylinder 21 

having a different shape. This cylinder 21 does not 
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have the hook-shaped tip portion 22 at the opening 44 

on the sid~ of the syr~nge needle, but a straight 

opening end -whose· opening diameter is equal to the 
. . 
inner. diameter o~ the cylinder 21. Such a 

5 configuration per~its the c~linder to be ~asily 

1abricated, thu$ r~ducing· production cost of the 

cylinder. Where there.is the hook-shaped tip portion 

22, the end partition 27 is fit from the opening on 

the side into which the piston 25 is inserted. But 

10 the straight shape as shown in Fig. 10 permits the 

end partition 27 to be directly fit from the opening 

44 on the side of the syringe needle, which can be 

easily implemented. Fig. 11 shows the sate where the 

end partition 27' and the cap 31 equipped with the 

15 twisting pieces 31a have been mounted in the cylinder 

21. 

In accordance. with the first embodiment. since 

the elastic engagement between the cylinder made of 

glass and the end partition made of rubber eliminates 

20 the gap therebetween. invasion of flowing steam into 

the cylinder in the s·ter i 1 izat ion process can be 

prevented and invasion of bacteria can be also 

prevented. 

Embodiment 2 

25 Fig. 12 shows the second embodiment of a syringe 

according to the present invention. 
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A syringe 101- according to this embodiment is 

characterized in that ·it includes two partition 

stopper~. 103 and 104 made: of rubber arranged within a 

cylinder 102 and the intermediate partition stopper 

104 is provided with communicating gr.coves 108 which . . .· . 

communicate .circular peri"phe.ral grooves 1051 , 1052 

with a first mediiine s~i~tion 106. The peripheral 

grooves 1051 and lb52 are filled with the first 

medicine solution 106 from the communicating grooves 

108. 

Specifically, the intermediate partition stopper 

4, as Shown in Figs. 13 and 14, has the two 

peripheral grooves 1051 and 1052 between three 

circular lips 1091 - 1093 • Plural (six in the 

example shown) communicating grooves 108 are formed 

on the circular lip 1091 on the one side and the 

intermediate circular lip 1092 are formed, 

respectively. The communicating grooves 108 are 

formed slightly obliquely in a direction of thickness 

of the partition stopper 104 (axial direction), and 

have square sectional shapes. The circular lip 1093 

on the other side of the partition stopper 104 is 

formed to have a diameter equal to those of the 

circular lip 10~ and the intermediate circular lip 

1092 , but has no communicating grooves. The outer 

peripheral surface of the circular lips 1091 to 1093 
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.. 
and the bottom surface of the peripheral grooves 1051 

and 1052 h~ve a semicircula~~shape (R-shape) as shown 

in Fig. 13. The periphe!'.·a1." gr.ooves· 1051 and !"052 

setve ~o. decreas~ ·the s-liding resistance of the 

partition stopper,.104 ·for the cylinder 102 as 

explain~d in connection·wjth the prior art. 

In this embodiment, the· number of the circular 
. . 

lips 1091 to 1093 is three, but may be greater than 

three. Otherwise, a configuration having two 

circular lips and one peripheral groove therebetween 

may be proposed. In this case, the one circular lip 

has the same communicating groove as described above. 

Further, the communicating groove 108 may be formed 

not obliquely but straight in the direction of 

thickness of the partition stopper 104. The outer 

peripheral surface of the circular lips 1091 to 1093 

and the.bottom surface of the peripheral grooves 1051 

and 1052 may have not a semicircular shape (R-shape) 

as shown in Fig. 13, but may be flat. In place of 

the communicating grooves 108, communicating holes 

which communicate the medicine solution 106 with the 

peripheral grooves 1051 and 1052 may be formed in the 

circular lips 1091 and 1092 or the trunk 110 of the 

intermediate stopper 104. 

The intermediate partition stopper 104 is built 

in the cylinder 102 together with a front partition 

- 25 -
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stqpper 103 as shown in Fig.· 12 by_ the vacuum 

filling/stopping ·techniqu~ as iri the prior art. In 

·.this case, the peripher~l grooves 1051 a·nd 1052 are 

filled with the· first medicine solution 106 through 

the commun~Gating groo.v.es 1.oa· an:d air within the 

peripher~t groove_s 10~ 1 ~~d--1052 is. ·extruded by the 

medicine solutio~ ·.106. and. ~xternally sacked along the 

inner wall 115 of the cylin.de.r. 

The front partition stopper lb3, which is formed 

to have a diameter and thickness equal to those of 

the intermediate partition stopper 104, has two 

peripheral grooves 1111 and 1112 like the 

intermediate partition stopper 104. The piston 112 

behind the intermediate partition stopper 104, which 

is formed to have a larger thickness than that of the 

intermediate partition stopper 104, has also two 

peripheral grooves 113. In this embodiment, the 

front partition stopper 103 and the piston 112 has no 

communicating grooves unlike the intermediate 

parti~ion stopper 104. A piston rod 114 is screwed 

to the piston. The circular lips 1091 and 1092 of 

the intermediate partition stopper 104 divided in a 

peripheral direction by the communicating grooves 108 

are flexible enough to further decrease the sliding 

resistance. 

In Fig. 12, if the intermediate partition 
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.stopper 104 is jns~r~ed (stopped) oppositely, the 

c~mmunicating grooves +08 are located on the side of 

the piston 112. In this ·case, in· evacuation by the 

va~uum filling st~pping technique, the peripheral 

grooves .1051 and 1052 · are f i l l~d with t}?.e second 

. medicine solution 107 from the communicating grooves 

··i.08. The intermediate partition stopper 104 may 

therefore be inserted oppositely. 

At the front portion of the cylinder 102 of 

synthetic resin, a vacant chamber 116 is formed which 

can accommodate the front partition stopper 103 and 

the intermediate partition stopper 104. On the 

cylinder inner wall 117 of the vacant chamber 116, 

plural grooves 118 are formed in the longitudinal 

direction of the cylinder, and on the cylinder bottom 

wall 119, radiating grooves 121 communicating the 

grooves 118 with the syringe needle 120 are formed. 

When the front partition stopper 103 is moved 

into the vacant chamber 116 by pushing the piston rod 

114, the first medicine solution 106 passes through 

the grooves 118 and is supplied to the syringe 

needle 120 from the front of the vacant chamber 116. 

Further, when the intermediate partition stopper 104 

is moved into the vacant chamber 116, the second 

medicine solution 107 is guided to the syringe needle 

120 through the grooves 118 and 121. When both 
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partition st.oppers 1_03 an·d '104 have been completely 

·moved· into the vac·ant· chamber 116, i.e., when 

·injection has beert ~iriished~ the .front ~ircular lip 

122 of the pist~n 112 reaches the groove end 118a to 

stop. 

Inc i~~nt"al ly, the-· f r·orit · port"io_n ·102a of the 

cylinder 102 includiri~ t~e vacant chamber 116 and the 

grooves 117, 121 may be made as a separate body 

which is to be connected to the cylinder body 

including the partition stoppers 103, 104 and piston 

112. The cylinder front portion 102a and the 

cylinder body or the cylinder 102 may be made of 

either synthetic resin or glass. 

The communicating grooves 108 may be formed on 

the int•rmediate and rear lips of the front partition 

stopper 103 or the front and intermediate lips of the 

piston 112. In this case, the peripheral grooves 

1111 and 1112 are filled with the medicine solution 

106, and the peripheral grooves 113 of the piston 112 

is filled with the medicine solution 107. Further, 

air stagnancy in the cylinder is eliminated and 

mixing of bacteria in the air can be prevented. 

Nitrogen gas is sealed in the front vacant chamber 

116. 

In accordance with the second embodiment of the 

present invention, since in injection of medicine 
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·solution, the peripheral grooves of the partition 

~topper~ or ~iston·are filled with the medicine f~om 

the communicating portion (.communicating grooves), no 

air is left in the peripheral grooves. For this 
. . . 

reason, there is .n·o fea·r 'of bacteria in the air 

invading the cylinder ·and two kinds of medicine 

solutions ·can be successively injected by one shot . . 

without pull-out/in of a syringe or ventilation. 

Thus, pain of a patient being pricked with the 

syringe needle can be reduced and working burden of a 

doctor can be relieved. 

Embodiment 3 

Figs. 15 to 22 show the third embodiment of the 

syringe according to the present invention. 

A syringe 201, as shown in Fig. 15, includes a 

single cylinder type cylinder 204 of synthetic resin 

having communicating grooves 203 on a front inner 

wall 202, two partition stoppers 205, 206 made of 

rubber and a rear piston 207 slidably arranged within 

the cylind~r 204, two kinds of medicine solutions 208 

and 209 filled between the front partition stopper 

205 and intermediate.stopper 206 and between the 

intermediate partition stopper 206 and the rear 

piston 207, respectively, and a tip sealing portion 

212 for water-proof and bacteria-proof formed 

integrally to a tapered protection external cylinder 
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211 peripherally formed o.utside of the cylindrical 

syringe needle ·connecti~~ portion 210 on the side of 

the syringe tip. 

The cylinder 204 is jntegrally m6lded of· 

amorphous polyolef in (availa~le as ZEONEX from Nihon 

Zeon Co. Ltd.). '"As shown i.n:.Fig. 16, on the inner 

wall of the front."- chamber:· 21_3, the above 

communicating grooves 203 are formed which includes 

four grooves 203a in a longitudinal direction and 

radiating grooves 203b which communicate the grooves 

203a to a discharging hole 215 of the syringe needle 

connection portion 210. These communicating grooves 

203 can be integrally formed in cylinder molding. 

The amorphous polyolefin is generally excellent 

in gas-barrier property, absorbability (protein), 

dissolvability (chemical resistance), slidability 

(rubber stopper), and has most important features of 

moldablity, burnablity, light-weight and low cost, 

etc. Since it can be molded freely, grooves which 

cannot be formed using glass can be formed on the 

inner wall. Further, since the syringe is burnable, 

it can be disposed without producing industrial 

waste. 

The front partition s~opper 205 moves into the 

front space 213 by pushing the piston 207 so that the 

first medicine solution is discharged through the 
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communicating grooves 203. Next;" the intermediate 

partiti9n stopper 206 moves into the front space 213 

s6 that the se6ond:~edicine solution 209 is similarly 

discharged. Thus, two· kind~ bf medicine solutions 

can be inj~cted by one shqt. Although such a double 

separ·ate-inj ect ion tyl?e st-ruature is known in the 

·convention.al barrel-:--equipped syringe'·· this embodiment 

is char·acterized in that the communicating grooves 

203 are formed in the integral single-cylinder type 

resin cylinder 204. 

The cylinder 204 made of amorphous polyolefin 

has elasticity peculiar to synthetic resin and a 

mirror face like glass. This permits the syringe 

needle to be lure-locked with the syringe needle 

connection 210 and also permits the sliding valve and 

the piston to be slid with low friction. Since the 

cylinder 204 which is an integral type does not 

require the barrel to be mounted unlike before, 

inconvenience of flowing water invading the cylinder 

from an opening of the barrel during post-

sterilization does not occur. Incidentally, PP 

(polypropylene) can.be used in place of amorphous 

polyolef in. The cylinder made of these materials has 

also an advantage of low cost. 

The front vacant chamber 213 in the cylinder 

204, the discharge hole 215 of the syringe needle 
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connection' portion 210~ th~ bir6ular space 216 

between the ·needle connection portion 210 and the 

external. cyl indez'. 211 are. sealed with nitrogen gas. 

The nitrogen gas ma·y ·be sealed at pressure slightly 

~igher ~han atmospher~c pressure. Thus, in ~nsealing 

the tip sealing·~ortion ~12 ~o mount a syringe needle 

in the needle connectibn·~ortion ~10,· bacteria in a 

hospiial are intercepted by blowing-out ~ressure of 

nitrogen gas so that they will not enter the cylinder 

204. Further, the medicine 208 and the front vacant 

chamber 213 are partitioned by the front partition 

stopper 205 so that the medicine solution 208 is 

completely isolated from bacteria. 

The tip sealing portion 212~ as shown in Figs. 

17 and 18, includes: a cylindrical head 217 

integrally continuous to the tip of the tapered 

external cylinder 211 outside the needle connection 

portion 210 through a circular recess groove 219; a 

thin twisting plate 218 successive to both sides 217a 

and the tip 217b of the head 217; and a thicker 

reinforcement frame 220 formed in the external 

periphery of the twisting plate 218. The boundary 

between the external cylinder 211 and the head 217 is 

formed to have the circular recess groove 219 having 

a wedge-shaped section and a small thickness. The 

twisting plate 218 is extended downwardly along the 

- 32 -



external cylinder-.21~·so that the inside makes a 

provisional junction (221) with the external cylinder 

211 and the lower end makes another provisional 

junction (222-) with a f in-s·haped remaining port ion 

5 223 ~ising form the bottom:214 of the cylinder. The 

prov~sional j~nc~i~ns. 2~i:~nd 222 are so adapted as 

. to be easily separ'a"ted when· the twistiI1g plate 218 is 

rotated. Incidentally, the remaining thickness 

portions 223 are not necessarily provided and the 

10 provisional junctions (221, 222) are not necessarily 

required. 

The structure of the above tip hermetic sealing 

portion 212 is known as a profile seal system in a 

medicine solution package. The feature of the 

15 hermetic sealing structure according to the present 

invention resides in that said tip hermetic sealing 

is continuously formed to the protection external 

cylinder 211 for protection located outside the 

needle connection portion 210 so that the needle 

20 connection portion 210 is completely sealed and 

isolated from the outside. The external cylinder 211 

is formed so as to protrude slightly higher than the 

needle connection portion 210 so that the needle 

connection portion 210 is not brought into contact 

25 with the head 217. Nitrogen gas is sealed within the 

circular space 216 surrounded by the head 217 and the 
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external cylinder 211.·· The_ p.eedle connection portion 

210 is completely isolated-from the outside by the 

heid 217 ahd the .~xternal-·cylinder 211. 

The tip herme~i~al-sealing portion 212 is made 

in actual ·fabrication iri such ·a manner that it is 
. . 

attached to the external cylinder 211 by laser 

. . 
welding or· ultrasonic-~ave- welding, o.r in a manner of 

double molding, Le., ·molding the tip hermetic-

sealing portion 212 by a second mold after molding 

the needle connection portion 210 by a first mold. 

Preferably, the external cylinder 211 has a diameter 

tapered toward the tip, and the tip 211a of the 

external cylinder 211, which has a possibly smaller 

diameter, is· fixed toward the center of the head 217. 

This permits the twisting plate 218 to be operated by 

smaller force. 

:In use, a person engaged in medical treatment 

takes out the syringe 201 from a sterilization sack 

and twist the twisting plate 218 by fingers so that 

the provisional coupling portions 221 and 222 of the 

twisting 218 are separated and the head 217 rotates 

simultaneously with the twisting plate 218 so that it 

is separated from the tip 211a of the external 

cylinder 211. Thus, as shown in Fig. 18(b), the tip 

211a of the external cylinder 211 is cut flatly 

(horizontally) to form a circular opening 224 at the 

- 34 -

1lil1iii1f iUr 



---------------------------~-~-----------·-·--· ·- -·--·-·--· 

tip Zlla of the external cylinder 211 .. Even if 

-bacteria in a hospital intend to invade the cylinder 

204 simultaneou~ly.when the opening 224 is formed,· 

. . 
the pressure of the nitrogen· gas filled in the front . . . . 

. . 
5 vacant chamber 21.3 and. di·scharging :t:iole 215 stops· . . . . 

invasion of t~e ~acteri~ •. _·:subsequently, the syringe 

needle 225 in a s•p•rate sack.is firmli fixed to the· 

needle mounting (connection)" portion 210 by lure-

locking. 

10 Fig. 19 shows a first modification of the 

hermetic-sealing structure of the above syringe. 

In this hermetic-sealing structure, a spherical 

head 227 is fixed, through a circular recess groove 

226, to the tip of the external cylinder 211 outside 

15 the needle connection portion 210 of the cylinder 204 

made of synthetic resin as in the above case, and a 

thick twisting plate 228 is provided to extend from 

the round head 227, thus completing a tip hermetic-

sealing portion 229. This example is characterized 

20 in that the spherical head 227 is fixed to the tip of 

the tapered external cylinder 211 outside the needle 

connection portion 210 to seal the needle connection 

portion 210 on the inside of the external cylinder 

211 completely. By twisting the twisting plate 228, 

25 the spherical head 227 is separated from the external 

cylinder 211 at the circular recess •roove 226 so 
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that the syringe needle 210 appears- in the external 

cylinder 211. 

Figs. 20 to Zl show a second modification of the 

herm~tic-sealing ·structure of .the kit-style ~yringe. 

tn this hermetic-s~aling ~t~~cture; a disk-

·:s-haped ·head 230" is. connected to the tapered external 

cylinder 211 outside t-h.e·needle connection portion 

210 made of synthetic res.in as in the above example, 

and a twisting plate 231 is protruded at the center 

of the disk-shaped head 230, thus completing a tip 

hermetic-sealing portion 234. The disk-shaped head 

230 and the external cylinder 211 are connected 

integrally to each other through a circular recess 

groove 232 having a wedge section on the outside, and 

the flat twisting plate 231 is extended from the 

disk-shaped head 230. A pair of protruding plates 

233 are integrated to the twisting plate 231. By 

twisting the protruding plates 233, the disk-shaped 

head 230 is cut along the circular recess groove 232 

so as to be separated from the external cylinder 211. 

Thus, such a state results in that a syringe needle 

can be mounted in the needle mounting portion 210 in 

the external cylinder 211. 

Fig. 22 shows a syringe with the tip hermetic-

sealing portion 234. In this syringe 235, a 

communicating groove 238 as explained in the 
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embod"iment of· Fi~. 13 i.s 'formed in a front vacant 

chamber 237 of a cy1 i·nder 236 made of. the amorphous 

~olyolefin or resi~ ~uch ~s PP, and an intermediate 

communicating groov.e 239 in a longitudinal direction 

5 is formed at ·the iQtermediate portiori of the inner 

wa~l of the ·cylin~er. A diluted solution 243 is 

accommodated between an intermediate partition 

stopper 241 behind the intermediate communicating 

groove 239 and a piston 242. Medicine powder is 

10 accommodated between the intermediate partition 

stopper 241 and the front partition stopper 240. 

Since the cylinder 236 is integrally molded using 

resin, the intermediate communicating groove 239 does 

not swell externally unlike the conventional cylinder 

15 made of glass. The cylinder itself has a smart 

design. 

The nitrogen gas sealed in the front vacant 

chamber 237 of the cylinder 236 stops invasion of 

bacteria into the cylinder 236 together with the 

20 front partition stopper 240 when the tip sealing 

portion 234 is unsealed. In the syringe 235, when 

the piston 242 is pushed, the intermediate partition. 

stopper 241 is located at the communicating groove 

239, and the diluted solution 243 enters the 

25 intermediate chamber 245 through the intermediate 

communicating groove 239 to solve medicine powder 
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244. When the piston 242 is further pushed, the 

front· parti ti.on stopper· 240 is locate_d on the 

communicating groove 2·38· -so that the medicine 

solution is introduced ·irito the discharge hole 246 

thro~gh the commurii·cat ing groove .238. 

Each of th~ her~etic~sealing structure described 

above can be applied to not only a ·double layer type 

syringe with two partitions but also a single layer 

syringe using a single partition stopper, a syringe 

with no partition stopper but only a stopper or the 

conventional syringe with a barrel. In these cases, 

a configuration is desired whose front chamber is 

sealed with nitrogen gas and which has a front 

partition stopper. 

In the third embodiments described above, the 

syringe needle connection portion is surrounded by 

the external cylinder and the tip hermetic-sealing 

portion so that it is completely sealed. For this 

reason, in post-sterilization or safe-keeping, no 

water drops or bacteria is mixed into the cylinder, 

but complete sanitization of the kit style syringe 

can be attained. In using the syringe, the twisting 

plate can be twisted to unseal the tip hermetic-

sealing por~ion. Persons engaged in medical 

treatment is subjected to no burden. Further, in 

unsealing, the gas pressure in the cylinder and the 

- 38 -



5 

10 

15 

20 

25 

h~· ~· THIS ;:=;HEET HA.S DEEN · 
1. AEPl.A·'.'.::~:~J 
L 

front partition stoppe~ stcip~ invasion of bacteria 

from the· syr irige r;te.edle con:p.ect ion port ion. Complete 

'sanitization in using the. syringe. is attained; In 

addition, the'resin integral cylinder can solve 

invasion of . flowing vaj;ror or: bact.er iB: from the 

cylinder intermed·iate ·por."t ion as· in· the conventional 

.: barrel.style syritige'. Th~ ·resin integral cylinder, 

which is combustible and inexpensive, can be 

disposed. Since it is not used again, it is very 

sanitary. Further, since disinfection is not 

required, burden for persons engaged in medical 

treatment can be reduced. 

[Industrial Applicability] 

As described above, in accordance with the first 

embodiment of the present invention, since the member 

equipped with the connection needle connection 

portion can be intimately coupled with the cylinder, 

invasion of bacteria from the junction between the 

member and cylinder can be prevented during 

safekeeping for a long time. In accordance with the 

second embodiment, sine~ in ·injection of medicine 

solution, the medicine solution is filled in the 

peripheral grooves of the partition stopper and/or 

the piston through the communicating portion 

(communicating grooves), air does not remain in the 
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~eripheral grooves so. that there is ·no fear of 

vact~ria invad!~g the cylind~r. Further, in 

· accordanc·e with the th.i rd: embodiment, since the 

syFinge needle connection portion is completely 

herm~tically sealed, water d~ops or vacteria will ~ot 

•be mixed-into the cylinde~-from the ~~ringe needle 

. . 

connection portion in· sterilization using flowing 

vapor or safekeeping for a long time. The resin 

integral style cylinder solves the problem of 

invasion of vacteria water drops from the 

conventional cylinder intermediate portion and 

complete hermetic-sealing assures a very sanitary 

state. Further, in unsealing the syringe needle 

connection portion, the gas sealed in the cylinder 

and the front partition stopper commonly stop 

invasion of vacteria from the syringe needle 

connection portion so that in using the syringe, 

complete sanitization can be realized. In addition, 

since the resin integral style cylinder, which is 

combustible, can be disposed. Since it is not used 

again, it is very sanitary and burden for persons 

engaged in medical treatment is very slight. 

Accordingly, three rules of the kit style syringe, 

i.e., reduction in burden, prevention of mixing of 

alien substance and destruction of vacteria pollution 

can be realized in preparing medicine. 
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C!"aims ·. 

1. A syringe c~aracterized.by comprising: 

. a cylinder hav"ing openings on both. ends and a-

·.communicating passage provided near the one opening 

5 in an axial direction and from whose other opening a 

_piston is. inserted; .. 

a partition !:!topper which is slidable within 

said cylinder and def'ines ·a plurality of chambers in 

said cylinder; 

10 an elastic end partition having a passage in a 

radial direction fit on the one opening side of said 

cylinder and guided to said. communicating passage and 

another passage in an axial direction communicating 

with said passage; and 

15 a rigid syringe connection portion fit in said 

passage in an axial direction of said end partition. 

2. A syringe according to claim 1, characterized in 

that said syringe needle connection portion has 

20 whirl-stop protrusions in a radial direction and said 

end partition has fitting grooves corresponding to 

said whirl-stop protrusions. 

3. In a syringe in which medicine solution is 

25 filled between a partition stopper and a rear piston 

arranged slidably in a cylinder, and in the outer 

· l lllllll llllll lllll lllll ll llll 
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'periphery of said partition st·opper, .a plurality of 

~ircular lips·and a peripheral groove between said 

plurality of _lips are formed:, said sy_ringe 

characterized in that -a c·ommunicating portion 

5 communicating· said medi-cirie solution with said-

perip~eral groove· i·s .formed·. 

4. A syringe according to claim 3, characterized in 

that said peripheral grooves are formed in said rear 

10 piston and a communicating portion communicating said 

grooves with said medicine is formed in said rear 

piston. 

5. A syringe according to claim 3 or 4, 

15 characterized in that said communicating portion is a 

communicating groove formed in said circular lip of 

said partition stopper or said rear piston. 

6. In a syringe including a syringe needle 

20 connection portion and an external cylinder for 

protection outside said syringe needle connection 

portion which are· formed at the tip of a cylinder 

made of synthetic resin, said syringe characterized 

in that a tip hermetic-sealing portion for 

25 hermetically sealing said syringe needle connection 

portion in said external cylinder is integrally 
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·formed at the tip of s~i4 ekternal cylinder. 

7. A syringe a6cord~ng to claim 6, characterized in 

·that said tip hermetic-sealing portion includes a 

. . 
5 head fixad at-the tip· of said external cy1inder 

through a ~ircula~ reces~ gr9ove, and at twisting 

plate extended from said head. 

8. A syringe according to claim 6 or 7, 

10 characterized in that said cylinder is a resin-

integral type cylinder in which said partition 

stopper and said r.ear piston are s 1 idable, and a 

communicating groove for introducing medicine 

solution successive to a discharge hole of a syringe 

15 needle mounting portion is formed in a front vacant 

chamber of said cylinder. 

9. A syringe according to claim 8 characterized in 

that said front vacant chamber partitioned by said 

20 partition stopper is sealed with gas. 

10. A syringe according to claim 8, characterized in 

that the material of said cylinder is made of 

amorphous polyolefin and others. 

25 \ \11111\ 1\11\11111\ \11\11\ \Ill 
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