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DESCRIPTION

Technical Field

[0001] The present invention relates to a syringe mold for injection-molding a two medical agent mixing type syringe.

Background Art

[0002] A communicating groove is injection-molded in an integrated manner on the inner circumference of a two medical agent
mixing type syringe for mixing two medical agents contained on the both sides of a piston by circumventing the piston. A
conventional syringe mold for a two medical agent mixing type syringe with such a communicating groove formed on the inner
circumference is disclosed in Japanese Patent Laid-open Application No. H8-132444.

[0003] The syringe mold disclosed in Japanese Patent Laid-open Application No. H8-132444 comprises a cylindrical male die
(core cylinder) for molding the inner circumference of the syringe, a slide core for molding the communicating groove which is
mounted to move in and out the circumference of the molding male die (core cylinder), and a rotational axis rod incorporated in
the molding male die (core cylinder) and coupled to the slide core via a cam mechanism. The slide core moves in and out the
circumference of the molding male die (core cylinder) according to the rotation direction of the rotational axis rod.

[0004] In this mold, the coolant circulation passage for cooling the molding male die (core cylinder) is formed to penetrate the
rotational axis rod, and extends to a molding female die.

[0005] There is a molding failure problem due to insufficient cooling of the molding male die (core cylinder) in the conventional
mold because it has the cam mechanism for coupling the cam axis to the slide core and the cam mechanism is an obstacle for
cooling. The coolant for cooling the molding male die (core cylinder) can flow only in the center portion of the molding male die
which is farthest from the molding space where resin is filled. The outer diameter of the flow passage is limited and a sufficient
circulating flow cannot be obtained.

Disclosure of Invention

[0006] A purpose of the present invention is to provide a syringe mold with a coolant circulating passage and a sufficient coolant
circulating flow for cooling a core cylinder.

[0007] A syringe mold according to the present invention comprises a core cylinder for forming the inner circumference of a two
medical agent mixing type syringe having a communicating groove on the inner circumference for mixing two medical agents,
wherein the core cylinder includes a jig container space extending axially, a coolant circulation outward and a coolant circulation
homeward which are partitioned by the outer circumference of the jig container space and communicate at the tip portion of the
core cylinder, and one or more slots which communicate with the jig container space and have openings on the circumference of
the core cylinder. Each of the one or more slide cores is respectively inserted into each of the one or more slots allowing the slide
in the radial direction of the core cylinder to form the communicating groove. The jig container space contains a slide core
operating jig which is in engagement with the slide cores, and the slide cores are moved to the position where the slide cores
protrude from the circumference of the core cylinder and the position where the slice cores are immersive in the circumference of
the core cylinder by moving the slide core operating jig forward and backward in the axial direction of the core cylinder.

[0008] A two medical agent mixing type syringe with a communicating groove for mixing two medical agents on the inner
circumference is injection-molded by moving the slide core operating jig in the axal direction of the core cylinder to protrude the
slide cores from the circumference of the core cylinder and then injecting melting resin into a cavity space around the core
cylinder while cooling the core cylinder by coolant.

[0009] The coolant outward and the coolant homeward can be positioned close to the cavity space because the coolant outward
and the coolant homeward are partitioned by the circumference of the jig container space of the core cylinder. A sufficient coolant
circulation flow is realized because the cross sectional area of the coolant outward and homeward can be made enough large.
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[0010] When the core cylinder has plural slots, the slots can be formed on the circumference of the core cylinder at regular
angle intervals, each of the slide cores is respectively inserted into each of the slots, and the slide cores are in engagement with
the slide core operating jig.

[0011] The slide core operating jig can be made in the form of a bar shape (a flat plate with a sword-shaped tip) with one or more
oblique lines which are in engagement with one or more slide cores via a dovetail groove mechanism. In this case, a combination
of a slide core operating jig with a croze and a slide core with a dovetail tenon or the alternative combination of a slide core
operating jig with a dovetail tenon and a slide core with a croze can be used.

[0012] The slide core operating jig can be formed by a shape-retentive wire rod with an oblique line which is in engagement with
the slide core allowing the slide. The wire rod can be made by folding a metal wire like a piano wire to form the folded portion in a
sword shape.

Brief Description of Drawings

[0013]

Fig. 1 shows a longitudinal cross-sectional view of a syringe which is injection-molded by a syringe mold according to one
embodiment of the present invention.

Fig. 2 shows a cross-sectional view of a schematic structure of the syringe mold for the syringe shown in Fig. 1.

Fig. 3 shows a longitudinal cross-sectional view of the core cylinder shown in Fig .2.

Fig. 4 shows a cross-sectional view of the core cylinder at the Q-Q line in Fig. 3.

Fig. 5 shows a longitudinal cross-sectional view of the core cylinder shown in Fig. 3 when the slide core operating jig is inserted.
Fig. 6 shows a longitudinal cross-sectional view of the core cylinder shown in Fig. 2 when the slide core operating jig is inserted.
Fig. 7 shows a cross-sectional view of the core cylinder at the R-R line in Fig.6.

Fig. 8 shows a cross-sectional view of the core cylinder when the slide core operating jig is moved backward.

Fig. 9 shows a cross-sectional view of a modified example of the slide core operating jig.

Fig. 10 (A) shows a longitudinal cross-sectional view of another embodiment of a slide core operating jig when the slide cores are
in the protruding position, (B) shows the slide cores mounted on the folded wire rod.

Fig. 11 shows the embodiment of Fig. 10(A) when the slide cores 7 are in the immersive condition.

Effect of Invention

[0014] In a syringe mold according to the present invention, the coolant flow can be sufficient by positioning the coolant
circulation outward and the coolant circulation homeward close to the cavity space and setting the cross-sectional area of the
coolant circulation outward and the coolant circulation homeward enough large. It is realized because the coolant circulation
outward and the coolant circulation homeward are partitioned by the circumference of the jig container space in the core cylinder.

Best Mode for Carrying Out the Invention

[0015] A syringe mold according to the best mode of the present invention will be described referring to drawings. Same
reference numerals will be given to the identical or similar elements and the duplicative explanation will be omitted.

[0016] Fig. 1 shows a longitudinal cross-sectional view of a syringe which is injection-molded by the syringe mold according to
one embodiment of the present invention. Fig. 2 shows a cross-sectional view of a syringe mold shown in Fig. 1.



DK/EP 2060376 T3

[0017] One embodiment of a syringe mold according to the present invention is a syringe mold for injection-molding the syringe
S for mixing two medical agents shown in Fig. 1, that is to say, the syringe S has a flange portion F at the base portion, a nozde
portion N at the tip portion and a communicating groove G for mixing two medical agents formed on the inner circumference.

[0018] As shown in Fig. 2, the syringe mold comprises a female die 1 for forming the outer circumference including a nozzde part
N of the syringe S, a core cylinder 2 for forming the inner circumference of the flange S and a core plate 3 for forming the flange
F of the syringe S by cooperating with the female die 1.

[0019] One end face of the female die 1 is mounted on a fixed side mounting plate (not shown in the drawing). The nozzle portion
N of the syringe S is molded at the one end face. Arunner 1A and a gate 1B communicating to a spool (not shown) as a passage
of melting resin are formed at the one end face of the female die 1.

[0020] The core plate 3 is connected to a movable side template through a connecting member (not shown) so that the core
plate takes two positions, i.e. the mold clamping position when the core plate is in close contact with the other end face of the
female die, and the mold opening position when the core plate is apart from the other end face of the female die.

[0021] The core cylinder 2 has a stepped columnar outer shape penetrating the core plate 3. A cap 2B having a pin portion 2A is
formed at the tip portion of the core cylinder 2 and forms the inner circumference of the nozze portion N of the syringe S.

[0022] These portions may be made in an integrated fashion as one component or integrally-welded after these portions are
made as separate components. A taper portion 2D continuing to the stepped portion is formed at the large diameter portion 2C of
the core cylinder 2. A flange portion 2E is formed at the base portion of the large diameter portion 2C.

[0023] The flange potion 2E of the core cylinder 2 is connected to a movable member (not shown) so that the core cylinder takes
two positions, i.e. the mold clamping position when the core cylinder is inserted into the female die 1 by penetrating the core plate
3, and the mold opening position when the core cylinder is pulled off the female die 1.

[0024] The taper portion 2D is fitted to the taper portion of the core plate 3 at the mold clamping position when the core cylinder
2 is inserted into the female die 1.

[0025] As shown in Fig. 3 and Fig. 4 (a cross-sectional view of the core cylinder at Q-Q line in Fig. 3), the core cylinder 2 has a
jig container space 2F extending axially, and a coolant circulation outward 2G and a coolant circulation homeward 2H which are
partitioned by the circumference of the jig container space 2F and communicate at the cap 2B of the tip portion inside the core
cylinder 2. The coolant circulation outward 2G and the coolant circulation homeward 2H are partitioned by a pair of bulkheads 2I,
21 which partition the inner space of the core cylinder 2 in the cross-sectional direction and continue at the tip portion inside the
core cylinder 2. The coolant circulation outward 2G and the coolant circulation homeward 2H are formed on both sides of the jig
container space 2F in the middle of the 2.

[0026] As shown in Fig. 5 and Fig. 6, the jig container space 2F in the core cylinder 2 contains a flat bar-shaped slide core
operating jig 4 with a sword point shaped tip. The slide core operating jig 4 has a head 4A for forward and backward operation at
the rear anchor portion and a stopper stepped portion 4B for contacting a flange portion 2E of the core cylinder 2 on the lower
side. Crozes 4D, 4D are formed on the oblique lines 4C, 4C on the both sides of the sword point shaped tip of the slide core
operating jig 4. A pair of slide cores 5, 5 is in engagement with the crozes 4D, 4D via dovetail tenons (see Fig. 7),

[0027] A pair of slide cores 5, 5 forms communicating grooves G, G in the syringe shown in Fig. 1. The slide cores 5, 5 are
inserted into a pair of slots 2J, 2J allowing the slide in the radial direction as shown in Fig. 7 (a cross sectional view of the core
cylinder on R-R line in Fig. 6. A pair of slots 2J, 2J penetrates the core cylinder 2 in the radial direction to communicate with the jig
container space 2F and creates openings on the circumference of the core cylinder 2.

[0028] The slide cores 5, 5 move forward and backward in the radial direction of the core cylinder 2 in conjunction of the forward
and backward movement of the slide core operating jig 4 in the axial direction of the core cylinder 2. When the slide core
operating jig 4 is moved forward in the axial direction of the core cylinder 2, the slide cores 5, 5 are put in the position where the
slide cores 5, 5 protrude from the circumference of the core cylinder 2 as shown in Fig. 6. When the slide core operating jig 4 is
moved backward in the axial direction of the core cylinder 2, the slide cores 5, 5 are put in the position where the slide cores 5, 5
are immersive in the circumference of the core cylinder 2 as shown in Fig. 8.

[0029] A process for injection-molding a syringe S having communicating grooves G,G on the inner circumference of a two
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medical agent mixing type syringe by using a syringe mold according to one embodiment of the present invention will be
described. As shown in Fig. 2, the core cylinder 2 is put in the mold clamping condition where a cavity space C is formed around
the core cylinder 2 by moving the slide core operating jig 4 forward toward the tip side in the axial direction of the core cylinder 2
so that the slide cores 5, 5 protrude from the circumference of the core cylinder 2 as shown in Fig. 6.

[0030] The spool (not shown) fills melting resin in the cavity space C between the cavity space of the female die 1 and the outer
circumference of the core cylinder 2 through the runner 1A and gate 1B shown in Fig. 2 while cooing the core cylinder 2 by
circulating the coolant from the coolant circulation outward 2G to the coolant circulation homeward 2H sown in Fig. 5. The melting
resin filled in the cavity space C is solidified by cooling the core cylinder 2 through continuous circulation of the coolant.

[0031] The slide core operating jig 4 is moved backward toward the rear anchor side in the axal direction of the core cylinder 2
and put in the position where the slide cores 5, 5 are immersive in the circumference of the core cylinder 2 as shown in Fig. 8.
After putting the syringe mold in the mold opening condition, the core cylinder 2 and the injection-molded syringe S (see Fig. 1)
are pulled out from the female die 1, and then the syringe S is separated from the core cylinder 2.

[0032] The coolant flow can be sufficient by positioning the coolant circulation outward 2G and the coolant circulation homeward
2H close to the cavity space and setting the cross-sectional area of the coolant circulation outward 2G and the coolant circulation
homeward 2H enough large because the coolant circulation outward 2G and the coolant circulation homeward 2H are partitioned
by the circumference of the jig container space 2F in the core cylinder 2. It is possible to prevent molding failure due to the
insufficient cooling of molding male die (core cylinder) by using the syringe mold according to this embodiment.

[0033] The scope of the present invention should not be construed to limit to the aforementioned embodiment. For example, the
syringe mold can have only one slide core 5 on one side instead of a pair of slide cores. The slide core operating jig 4 may have
the cross-sectional shape shown in Fig. 9, that is to say, three protruding ribs 4E are circumferentially positioned at regular angle
intervals instead of the bar-shaped slide core operating jig 4 with the sword-shaped tip portion. In this case, crozes 4D,4D,4D are
formed on the protruding end face of each of the ribs 4E,E,4E, and each of three slide cores 5,5,5 is in engagement with each of
the crozes 4D,4D,4D respectively through dovetail tenons.

[0034] Three slots 2J, 2J, 2J are circumferentially positioned on the core cylinder 2 at regular angle intervals. Each of the slide
cores 5, 5, 5 is inserted allowing the slide in the radial direction of the core cylinder 2. The bulkheads 21,21,21 have a cross
sectional shape which corresponds to three ribs 4E,4E 4E, and the bulkheads 21,21,21 partition the space around the jig
container space (not shown) and three coolant flow passages 2K,2L,2M are formed as the circulation outward and homeward.
The syringe mold with the slide core operating jig 4 having the cross-sectional shape shown in Fig. 9 can exert an effect which is
similar to that of the aforementioned syringe mold.

[0035] The slide core operating jig 4 can be formed by a folded wire rod instead of the bar-shaped jig shown in Fig. 5 and Fig. 6.
The tip portion with a sword shaped oblique lines can be formed by folding a shape-retentive wire rod like a piano wire. That is to
say, the folded wire rod can have a planar shape with a sword-shaped folded portion.

[0036] Fig. 10 (A),(B) and Fig. 11 show one example of slide core operating jig 4 with a sword-shaped tip portion formed by a
folded wire rod 6. Fig. 10 (A) shows the condition when the slide cores 7, 7 are in the protruding position. Fig. 10(B) shows the
condition when the slide cores are attached to the folded wire rod 6.

[0037] Fig. 11 shows the condition when the slide cores 7, 7 are in the immersive position. In Fig. 10 (A) and Fig. 11, the rear
anchor portion of the folded wire rod 6 is firmly fixed to the slide core operating jig 4 by an appropriate means like welding. As
shown in Fig. 10(B), the slide cores 7, 7 have filling holes at their rear anchor portions, and the oblique portions 6A, 6A of the
folded wire rod 6 are inserted in the fitting holes allowing the slide.

[0038] The syringe mold having the slide core operating jig 4 with the folded wire rod 6 shown in Fig. 10(A) and Fig. 11 exerts an
effect similar to that of the aforementioned embodiment. The female die 1 shown in Fig.2 can be either separable or integrated.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.
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Patentkrav

1. Form til en sprojte omfattende en kernecylinder (2) til at forme den indven-
dige omkreds af en sprajte med en forbindelsesnot (G) til at blande to medi-
cinske midler,

kendetegnet ved, at

kernecylinderen (2) omfatter et skabelonbeholderrum (2F), der straekker sig
aksialt, en udgéende kelemiddelcirkulation (2G) og en tilbagegaende kole-
middelcirkulation (2H), som adskilles af den udvendige omkreds af skabelon-
beholderrummet (2F) og er i forbindelse med hinanden ved kernecylinderens
(2) spidsdel, og en eller flere slidser (2J, 2J, 2J), som er forbundet med ska-
belonbeholderrummet (2F) og har dbninger pa kernecylinderens (2) omkreds,
hvor den ene eller de flere glidekerner (5, 5, 5; 7, 7) respektivt er indsat i den
ene eller de flere slidser (2J, 2J, 2J), hvilket gar glidningen i kernecylinderens
(2) radiale retning mulig for at danne forbindelsesnoten (G),

hvor skabelonbeholderrummet (2F) indeholder en glidekerneaktiveringsska-
belon (4), som befinder sig i indgreb med glidekernerne (5, 5, 5; 7, 7),

og glidekernerne (5, 5, 5; 7, 7) er sat i den position, hvor glidekernerne (5, 5,
5; 7, 7) rager frem fra kernecylinderens (2) omkreds og den position, hvor
glidekernerne (5, 5, 5; 7, 7) rager ind i kernecylinderens (2) omkreds ved at
bevaege glidekerneaktiveringsskabelonen (4) frem og tilbage i kernecylinde-
rens (2) aksiale retning.

2. Form til en sprojte ifglge krav 1, hvor kernecylinderen (2) har flere slidser
(24, 24, 2J), som er udformet pa kernecylinderens (2) omkreds i regelmaessi-
ge vinkelintervaller, hvor hver af glidekernerne (5, 5, 5; 7, 7) er respektivt ind-
sat i hver af slidserne (2J, 2J, 2J), og glidekernerne (5, 5, 5; 7, 7) befinder sig
i indgreb med glidekerneaktiveringsskabelonen (4).

3. Form til en sprojte ifolge krav 1 eller 2, hvor glidekerneaktiveringsskabelo-
nen (4) er udformet i en stavform med en eller flere skra linjer, som befinder
sig i indgreb med en eller flere glidekerner (5, 5, 5; 7, 7) ved hjaelp af en sva-
lehalenotmekanisme.
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4. Form til en sproijte ifolge krav 1 eller 2, hvor glidekerneaktiveringsskabelo-
nen (4) er dannet af en formbibeholdende tradstav (6) med en skré linje, som
befinder sig i indgreb med glidekernen (7, 7), hvilket muligger glidningen.
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