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Description

BACKGROUND OF THE INVENTION

a) Field of the Invention

[0001] This invention relates to a syringe, and more specifically to a syringe with a Luer-Lock portion for connecting
an extension tube, a three-way cock or a disposable needle. (Everywhere in the description Luer-Lok should be Luer-
Lock).

b) Description of the Related Art

[0002] To mix a solution of a medicine in a transfusion or the like or to inject a high-viscosity medicine or the like into
the body, a plastic-made syringe with a Luer-Lok portion for connecting an extension tube, a three-way tube or a
disposable needle to a free end portion (air nozzle) of the syringe has been used.
[0003] A conventional syringe having a Luer-Lok portion will be described with reference to FIG. 1A through FIG.
4B, in which:

FIG. 1A is a perspective view of the conventional syringe having the Luer-Lok portion;
FIG. 1B is an enlarged perspective view of a conical-frustum-shaped free end portion of the conventional syringe
without the Luer-Lok portion;
FIG. 2 is a schematic cross-sectional view of the Luer-Lok portion of the conventional syringe;
FIG. 3 is a perspective view of a cylindrical connector to be screwed in the Luer-Lok portion of the conventional
syringe;
FIG. 4A is a simplified cross-sectional view illustrating a normal state of connection between the connector and
the Luer-Lok portion; and
FIG. 4B is a simplified cross-sectional view depicting a state of connection between the connector and the Luer-
Lok portion, in which the connector has been excessively screwed in the Luer-Lok portion.

[0004] The Luer-Lok portion, which is designated at numeral 1, has a double-cylinder structure composed of an outer
cylindrical portion 2 and an inner cylindrical portion (Luer nozzle) 3, which are both arranged upright on a plane 4 of
truncation of the conical-frustum-shaped free end portion of the syringe. The plane 4 of truncation is shown as a top
flat surface in FIG. 1B. Between both the cylindrical portions, the cylindrical connector 8 shown in FIG. 3 is screwed
in to bring them into engagement with each other. Although not shown in FIG. 3, the cylindrical connector 8 is arranged
at an end portion of an extension tube or the like to be connected to the Luer-Lok portion 1.
[0005] Reference is next had to FIG. 2. Formed on an inner peripheral surface 2' of the outer cylindrical portion 2 of
the Luer-Lok portion 1 are two projecting helical ribs (hereinafter simply referred to as "projecting ribs" for the sake of
brevity) a,b, which are parallel to each other and are adapted to connect to the Luer-Lok portion 1 the connector 8 (see
FIG. 3) arranged at the end portion of the extension tube or the like. These projecting ribs a,b consist of mutually-
parallel two projecting ribs, which helically extend downward at the same pitch on the inner peripheral surface 2' of the
outer cylindrical portion 2 with the positions of their upper ends being shifted, for example, over about 180 degrees
from each other.
[0006] To connect the connector 8 (see FIG. 3) to the Luer-Lok portion 1, the connector 8 for the extension tube or
the like, said connector 8 being provided on an outer peripheral surface thereof with mutually-parallel two projecting
ribs a',b' formed likewise as the projecting ribs a,b, is screwed in along grooves defined between the projecting ribs a,
b so that the connector 8 and the Luer-Lok portion 1 are brought into engagement with each other.
[0007] The mutually-parallel two projecting ribs a,b in the Luer-Lok portion 1 have such a pitch that they substantially
circle once on the inner peripheral surface 2' of the outer cylindrical portion 2. The grooves defined between the pro-
jecting ribs a,b are formed so that they have a constant width and their respective lower end portions generally extends
to an upper surface 5 of a bottom wall between the outer cylindrical portion 2 and the inner cylindrical portion 3. Further,
the angles formed between the projecting ribs a,b and a horizontal plane are acute. By the way, the term "the thickness
(t1) of the bottom wall" (see FIG. 2) as used herein means a distance between the plane 4 of truncation of the conical-
frustum-shaped free end portion and the upper surface 5 of the bottom wall.
[0008] Incidentally, the height (H) of the inner cylindrical portion 3 from the upper surface 5 (reference plane) of the
bottom wall between the outer and inner cylindrical portions (hereinafter called "both the cylindrical portions") 2,3, the
inner diameter (d1) of the outer cylindrical portion 2, the degree of tapering of an outer surface of the inner cylindrical
portion 3, the difference (∆H) between both the cylindrical portions, and the like have been specified by the ISO (In-
ternational Organization for Standardization). Data of the respective portions in the conventional art are, for example,
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as follows: thickness (t1) of the bottom wall: about 1 mm or so, H: 9.20 mm, ∆H: 2.1 mm, the degree of tapering: 6/100,
and d1: 7.80 mm.
[0009] Since the Luer-Lok portion 1 of the syringe according to the above-described conventional art is constructed
as described above, excessive screwing of the connector 8 for the extension tube or the like in the Luer-Lok portion 1
in an attempt to make a free end portion of the connector 8 extend to the upper surface 5 of the bottom wall of the
Luer-Lok portion 1 for the achievement of complete connection of the connector 8 upon connecting the connector 8 to
the Luer-Lok portion 1 tends to cause bending of the free end portion of the connector 8 as shown in FIG. 4B so that
the outer cylindrical portion 2 is pushed outwards. As a result, a stress is concentrated at a root portion of the outer
cylindrical portion 2, leading frequently to breakage of the outer cylindrical portion 2 around the root portion. Through
the root portion, the outer cylindrical portion is connected to the plane 4 of truncation of the conical-frustum-shaped
free end portion. With a view to avoiding such breakage, various attempts have been made including making the
thickness of a boundary area between a lower end portion of the outer cylindrical portion 2 of the Luer-Lok portion 1
and the plane 4 of truncation of the conical-frustum-shaped free end portion greater than that in the conventional art.
[0010] Such attempts are however still insufficient to protect the Luer-Lok portion 1 from breakage. There is accord-
ingly a desire for improvements.
[0011] The Luer-Lock shown in EP-A-158 030 figure 1 is the nearest prior art concerning option-i in claim 1 of the
invention.

SUMMARY OF THE INVENTION

[0012] An object of this invention is therefore to provide a syringe with a Luer-Lock portion, which is protected from
breakage even when a connector for an extension tube, a three-way cock, a disposable needle or the like is excessively
screwed in the Luer-Lok portion upon connecting the connector to the Luer-Lok portion.
[0013] The present inventors have proceeded with an extensive investigation to solve the above-described problem
of the conventional art. As a result, it has been found that the problem that excessive screwing of the connector may
cause bending of the free end portion of the connector as shown in FIG. 4B and the resulting concentration of a stress
at the root portion of the outer cylindrical portion, through which root portion the outer cylindrical portion is connected
to the plane of truncation of the conical-frustum-shaped free end portion, and the outer cylindrical portion is broken
around the root portion thereof can be eliminated by forming the Luer-Lock as defined in either claim 1-i or -ii or -iii.
Based on the above finding, the present inventors have succeeded in completing the present invention.
[0014] Thus the three aspects of the invention are defined in claim 1-i, -ii and -iii.
[0015] The present invention can therefore provide a syringe with a Luer-Lok portion, in which the Luer-Lok portion
is protected from breakage even when a connector for an extension tube, a three-way cock, a disposable needle or
the like is excessively screwed in the Luer-Lok portion upon connecting the connector to the Luer-Lok portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1A is the perspective view of the conventional syringe having the Luer-Lok portion;
FIG. 1B is the enlarged perspective view of the conical-frustum-shaped free end portion of the conventional syringe
without the Luer-Lok portion;
FIG. 2 is the schematic cross-sectional view of the Luer-Lok portion of the conventional syringe;
FIG. 3 is the perspective view of the cylindrical connector to be screwed in the Luer-Lok portion of the conventional
syringe;
FIG. 4A is the simplified cross-sectional view illustrating the normal state of connection between the connector
and the Luer-Lok portion; and
FIG. 4B is the simplified cross-sectional view depicting the state of connection between the connector and the
Luer-Lok portion, in which the connector has been excessively screwed in the Luer-Lok portion.
FIG. 5 is a schematic cross-sectional view of a Luer-Lok portion of a syringe according to an embodiment of the
first aspect of the present invention;
FIG. 6 is a schematic cross-sectional view of a Luer-Lok portion of a syringe according to an embodiment of the
second aspect of the present invention;
FIG. 7 is an enlarged schematic perspective view of a lower end portion of a projecting rib in a Luer-Lok portion
of a syringe according to a modification of the embodiment of the second aspect of the present invention;
FIG. 8 is a schematic cross-sectional view of a Luer-Lok portion of a syringe according to a modification of the
embodiment of the second aspect of the present invention;
FIG. 9 is a schematic cross-sectional view of a Luer-Lok portion of a syringe according to an embodiment of the
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third aspect of the present invention; and
FIG. 10 is a schematic fragmentary cross-sectional view illustrating a state of connection of a connector with the
Luer-Lok portion of the syringe according to the embodiment of the third aspect of the present invention.

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS

[0017] The present invention will next be described in further detail on the basis of the drawings which illustrate the
embodiments of the present invention and their modifications.
[0018] FIG. 1A is the perspective view of the syringe having the general Luer-Lok portion 1 according to the con-
ventional art, in which only a part of a syringe main body is shown. Further, FIG. 2 is the schematic cross-sectional
view of the conventional Luer-Lok portion 1 of the syringe. The Luer-Lok portion 1 is integrally formed on the plane 4
of truncation of the conical-frustum-shaped free end portion of the syringe.
[0019] The plane 4 of truncation lies in an imaginary plane containing a line which extends through intersecting points
(c1,c2) between a lower extremity of an outer peripheral surface of the outer cylindrical portion 2 and an outer surface
6 of the conical-frustum-shaped free end portion of the syringe and intersecting points (c3,c4) between a lower extremity
of an inner surface 3' of the inner cylindrical portion 3 and an inner surface 7 (i.e., the surface located on a side where
an injection or the like is to be filled) of the conical-frustum-shaped free end portion of the syringe.
[0020] As is depicted in FIG. 2, the Luer-Lok portion 1 is composed of the outer cylindrical portion 2 and the inner
cylindrical portion (Luer-Lok nozzle) 3, and the cylindrical connector 8 for the extension tube or the like, said connector
being shown in perspective in FIG. 3, is screwed in a space between both of the cylindrical portions so that the cylindrical
connector 8 and the Luer-Lok portion 1 are brought into engagement with each other. To assure the connection between
the Luer-Lok portion 1 and the connector 8 at this time and also to prevent any detachment of the connector 8 from
the Luer-Lok portion 1 during use, the outer cylindrical portion 2 and the connector 8 (see FIG. 3) are usually provided
at their inner peripheral surface 2' and outer peripheral surface with the two projecting ribs a,b and the two projecting
ribs a',b', respectively. The outer peripheral surface of the inner cylindrical portion 3 is formed at the same degree of
tapering as the inner peripheral wall of the connector 8 to establish close contact fitting with the inner peripheral surface
of the connector 8.
[0021] On the inner peripheral surface 2' of the outer cylindrical portion 2, the projecting ribs a,b are formed so that
they helically extend downwards in parallel with each other. Upper end portions of these projecting ribs a,b are located,
for example, in an upper part of the inner peripheral wall 2' of the outer cylindrical portion 2 with an angular interval of
180 degrees therebetween. The projecting ribs a,b have the same pitch, and in general, the projecting ribs a,b extend
to the lower extremity of the inner peripheral surface 2' of the outer cylindrical portion 2 (i.e., the upper surface 5 of the
bottom wall between both of the cylindrical portions) while making a circle from an upper part to a lower part on the
inner peripheral surface 2' of the outer cylindrical portion 2. In the example shown in FIG. 2, however, the projecting
ribs a,b extend to the upper surface 5 of the bottom wall while making two circles on the inner surface 2' of the outer
cylindrical portion 2. Incidentally, actual projecting ribs are in the form of gentle curves although the projecting ribs a,
b are shown in the form of straight lines in FIG. 2. As is illustrated in FIG. 2, the projecting ribs a,b have substantially
the same width from their upper ends to their lower ends.
[0022] Compared with the above-described syringe of the conventional art, the characteristic feature of the syringe
according to the first aspect of the present invention resides in that, as one embodiment thereof is shown in schematic
cross-section in FIG. 5, the lower end portion of at least one of at least two, usually two mutually-parallel projecting
ribs a,b formed on the inner peripheral surface 2' of the outer cylindrical portion 2 of the Luer-Lok portion 1, preferably
the lower end portions of all the projecting ribs are each formed at a position higher than the upper surface 5 of the
bottom wall between both of the cylindrical portions. This construction has made it possible to protect the root area of
the outer cylindrical portion 2 of the Luer-Lok portion 1 even when the cylindrical connector 8 for the extension tube
or the like is excessively screwed in the Luer-Lok portion 1 upon bringing the connector 8 into engagement with the
Luer-Lok portion 1. Described specifically, even when the lower end portion of the projecting rib a' of the connector 8
shown in FIG. 3 is screwed in beyond the lower end portion of the projecting rib a formed on the inner peripheral surface
2' of the outer cylindrical portion 2 depicted in FIG. 5, the lower end portion of the projecting rib a' is allowed to bend
upwardly because the projecting rib a does not exists there. As a consequence, the force which outwardly pushes the
outer cylindrical portion 2 is smaller compared with the outward force in the situation of the conventional art as shown
in FIG. 4B. Accordingly, it is possible to avoid concentration of a stress around the root area of the outer cylindrical
portion 2 and to protect the root area from breakage.
[0023] In the first aspect of the invention the height (h) of the lower end portion of the projecting rib a from the upper
surface 5 of the bottom wall (see FIGS. 5 and 6), is between 0.3 and 2 mm. The distance between the upper surface
5 of the bottom wall and the lower end portion of the connector 8 may preferably be at least 0.2 mm, with 0.3 to 2 mm
being more preferred and 0.5 to 1.5 mm being particularly preferred.
[0024] In the present invention, the protection of the outer cylindrical portion 2 of the Luer-Lok portion 1 from breakage
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even when the connector 8 is screwed in under large force can be ensured by arranging a stopper at the lower end
portion of the projecting rib a in addition to the formation of the lower end portion of the projecting rib a at the above-
described height. No particular limitation is imposed on the shape of the stopper and the stopper can be formed in any
shape, insofar as the stopper can prevent excessive screwed insertion of the connector 8. For a preferred shape of
the stopper, reference may be had to FIG. 7 by way of example. Namely, the width of the projecting rib a is enlarged
at a particular position in the vicinity of the lower end portion thereof to reduce the width of the associated inter-rib
groove there. The enlarged portion of the projecting rib a therefore acts as a stopper 9 so that the projecting rib a' of
the connector 8 cannot move downwardly beyond the enlarged portion.
[0025] As an alternative, reference may be had to FIGS. 6 and 8. As in the second aspect of the present invention,
the projecting rib a is formed to extend to the upper surface 5 of the bottom wall in much the same way as in the
conventional art, and the associated groove is filled up in a portion thereof located lower than the height (h) from the
upper surface 5 of the bottom wall so that the free end portion of the projecting rib a' of the connector 8 is brought into
abutment against the filled-up portion of the groove to prevent any further downward movement of the projecting rib
a' of the connector 8. The filled-up portion of the groove acts as a stopper 9.
[0026] Concerning the stopper 9, the projecting rib a alone has been referred to. It is however preferred to also
provide the projecting rib b with another stopper. In this case, the projecting rib b' of the connector 8 is brought into
engagement with the another stopper. As to the filled-up portion of the groove, it is not absolutely necessary to fill up
the groove in the entire portion thereof located lower than the height (h) from the upper surface 5 of the bottom wall.
A lowermost portion of the groove may be left unfilled as far as the filled-up portion of the groove is provided with
sufficient strength as a stopper.
[0027] A description will next be made about the third aspect of the present invention.
[0028] The characteristic features of the third aspect of the present invention reside in that, as is illustrated by way
of example in FIG. 9, the thickness (t2) of a bottom wall between an outer cylindrical portion 2 and an inner cylindrical
portion 3 is made greater than the thickness (t1) in the conventional art and in contact with the outer peripheral surface
of the inner cylindrical portion 3, an annular groove 10 is formed in an upper surface 5' of the bottom wall. The term
"thickness" as used in the above description means the distance between the plane 4 of truncation of the conical-
frustum-shaped free end portion of the syringe. The thickness t1 is the thickness in the conventional art, while the
thickness t2 is the thickness in the third aspect of the present invention.
[0029] The increase of the thickness of the bottom wall from t1 to t2 is to reinforce the root portion of the outer
cylindrical portion 2. Further, the annular groove 10 serves, as illustrated in FIG. 10, to prevent the free end portion of
the cylindrical connector 8 for the extension tube or the like from bending as shown in FIG. 4B and then pushing out
the outer cylindrical portion 2 even if the cylindrical connector 8 is excessively screwed in.
[0030] Since the heights of the outer cylindrical portion 2 and the inner cylindrical portion 3 from the plane 4 of
truncation of the conical-frustum-shaped free end portion of the syringe are standardized, the thickness (t2) of the
bottom wall should be in such a range that the heights of the outer cylindrical portion 2 and the inner cylindrical portion
3 from the plane 4 of truncation of the conical-frustum-shaped free end portion remain unchanged. An increase in the
thickness of the bottom wall is in a range of from 2 to 35%, preferably from 5 to 20% compared with the corresponding
thickness in the conventional art. Because the actual thickness (t1) in the conventional art is about 1 mm, the thickness
(t2) of the bottom wall in the third aspect of the present invention may preferably be in a range of from 1.02 to 1.35
mm, with a range of from 1.05 to 1.2 mm being more preferred.
[0031] In other words, it is preferred to set the thickness (t2) of the bottom wall in such a way that the height of the
inner cylindrical portion 3 from the upper surface 5' of the bottom wall falls within a range of from 98 to 65% of the
height of the inner cylindrical portion 3 in the conventional art. A thickness smaller than 98% cannot bring about sufficient
reinforcing effect for the root portion of the outer cylindrical portion 2, whereas a thickness greater than 65% leads to
unstable connection of the connector 8. A more preferred range is from 95 to 80%.
[0032] The annular groove 10 has a width and a depth sufficient to permit insertion of the free end portion of the
cylindrical connector 8 for the extension tube or the like (see FIG. 3) and further to prevent at least a portion of the free
end portion of the connector 8 from being disengaged from the groove 10 even when the connector 8 is excessively
screwed in. No particular limitation is therefore imposed on these dimensions. Further, no particular limitation is imposed
on the cross-sectional shape of the groove 10. A cross-sectional shape which permits easy insertion of the free end
portion of the connector 8 into the groove 10 but prevents easy disengagement of the free end portion from the groove
10, such as a quadrilateral shape or a tapered shape upwardly flared on a side not in contact with the outer peripheral
surface of the inner cylindrical portion 3, is preferred.
[0033] Formation of the Luer-Lok portion 1 as described above can reduce the concentration of a stress around the
root of the outer cylindrical portion 2 of the Luer-Lok portion 1, which takes place when the cylindrical connector 8 for
the extension tube or the like is excessively screwed in. This has made it possible to eliminate a problem such that the
outer cylindrical portion 2 is broken up at the root thereof.
[0034] In the first aspect of the present invention, the thickness of the bottom wall between the outer cylindrical



EP 0 838 229 B1

5

10

15

20

25

30

35

40

45

50

55

6

portion 2 and the inner cylindrical portion 3 can be increased thicker (t2) than the thickness (t1) in the conventional art
for the purpose of reinforcement as described above as in the third aspect of the present invention if necessary (FIG.
8: the thickness is increased and the projecting ribs a,b extend to the upper surface 5' of the bottom wall between both
of the cylindrical portions, and as in FIG. 6, the lower end portion of the groove is filled up to form the stopper 9). In
this case, the value of t2 is also similar to the corresponding value in the third aspect of the present invention.
[0035] In the present invention, no particular limitation is imposed on the cross-sectional shapes of the projecting
ribs a,b on the inner peripheral wall 2' of the outer cylindrical portion 2, and the projecting ribs can be formed into a
desired cross-sectional shape such as a circular, oval or quadrilateral cross-sectional shape. Further, the dimensions
of the projecting ribs a,b can be set at preferred dimensions in view of the dimensions of the individual portions of the
Luer-Lok portion 1, and no particular limitation is imposed thereon. In addition, no limitation is imposed on the pitch of
the projecting ribs a,b.
[0036] The syringe with the Luer-Lok portion 1, which pertains to the present invention, is made of plastics. Any
plastics can be used insofar as it can meet various properties required for syringes and various standard values for
safety and sanitation, and no particular limitation is imposed thereon. Illustrative usable examples can include poly-
ethylene, polypropylene, polystyrene, cyclic olefin resins, polycarbonates, polymethyl methacrylate, polyethylene
terephthalate, and polybutylene terephthalate. Particularly preferred are cyclic olefin resins, including commercially
available products such as "Zeonex" (trade mark, product of Nippon Zeon Co., Ltd.) and "Apel COC" (trade name,
product of Mitsui Petrochemical Industries, Ltd.). Syringes according to the present invention can be manufactured by
injection molding the above plastics in a manner known per se in the art.
[0037] A description will next be made of results of a confirmation of advantageous effects of the present invention.
[0038] Concerning each of the conventional syringe with the Luer-Lok portion 1 shown in FIG. 2 (t1: 1.2 mm) and
the invention syringes with the Luer-Lok portions illustrated in FIGS. 5, 6 and 9 (all of which had a capacity of 100 mø),
twenty sample syringes were produced by injection molding while using a cyclic olefin resin ("Zeonex", trade mark;
product of Nippon Zeon Co., Ltd.). In each sample syringe, a cylindrical connector 8 for an extension tube (manufactured
by Kabushiki Kaisha Nemoto Kyorindo, the distance from the upper surface of the bottom wall to the lower end portion
of each projecting rib: about 1 mm, the thickness of the free end portion: about 1 mm) was screwed in. A torque at
which the outer cylindrical portion 2 was broken around its root portion was measured by using a torque meter
("2-TME45", trade name, manufactured by Kabushiki Kaisha Tohnich). The dimensions of each type of syringe samples
and an average of torques measured on the twenty sample syringes of each type are shown in Table 1.
[0039] Incidentally, the number of projecting ribs formed on the inner peripheral wall 2' of the outer cylindrical portion
2 of the Luer-Lok portion 1 was 2, and each projecting rib had such a pitch that the projecting rib makes approximately
a circle on the inner peripheral wall 2' of the outer cylindrical portion 2. The projecting ribs of the connector 8 and their
pitch were similar.
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[0040] As is apparent from Table 1, the arrangement of the lower end portion of a projecting rib at a position higher
than the upper surface of a bottom wall between both cylindrical portions, the arrangement of a stopper in association
with a projecting rib, or the thickening of the bottom wall plus the formation of an annular groove in the upper surface
of the bottom wall makes it possible to require a substantially higher torque for breaking an outer cylindrical portion
than that required in the conventional art, thereby successfully protecting the outer cylindrical portion from breakage
even when a connector is excessively screwed in.

Claims

1. A plastic-made syringe with a Luer-Lock portion for connecting an extension tube or the like, said Luer-Lock portion
(1) being integrally formed on a plane (4) of truncation of a conical-frustum-shaped end portion of said syringe and
including an inner cylindrical portion (3) and an outer cylindrical portion (2) surrounding said inner cylindrical portion
(3) and having at least two projecting helical ribs formed in parallel with each other on an inner peripheral surface
(2') thereof, whereby said extension tube or the like can be connected to said Luer-Lock portion (1) by screwing
at least two projecting helical ribs (a',b') of a cylindrical connector (8), said at least two projecting helical ribs (a',
b') being formed in parallel with each other on an outer peripheral surface of said cylindrical connector (8), in
corresponding grooves defined between said helical projecting ribs (a,b) of said outer cylindrical portion (2), where-
in

(i) a lower end portion of at least one of said projecting helical ribs (a,b) of said Luer-Lock portion (1) is formed
at a position higher (h) than an upper surface (5) of a bottom wall between both of said cylindrical portions (2)
(3), wherein a distance (h) between said lower end portion of said at least one projecting helical rib (a) and
said upper surface (5') of said bottom wall between both of said cylindrical portions (2)(3) is from 0.3 mm to 2
mm, or
(ii) a lower end portion of at least one of said projecting helical ribs (a,b) of said Luer-Lock portion (1) extends
to an upper surface (5') of a bottom wall between both of said cylindrical portions (2)(3), and said at least one
projecting helical rib (a) is provided with a stopper (9) at a position upwardly apart from said lower end portion,
whereby excessive screwing of said connector (8) in said Luer-Lock portion (1) can be prevented, or
(iii) a bottom wall between both of said cylindrical portions (2)(3) has a thickness (t2) greater than a conventional
thickness (t1) of about 1 mm, and an annular groove (10) with a width and a depth sufficient to permit insertion
of at least a part of a free end portion of said cylindrical connector (8) is formed in an upper surface (5') of said
bottom wall.

2. The syringe of claim 1, wherein a distance (h) between said lower end portion of said at least one projecting helical
rib (a) and said upper surface (5') of said bottom wall between both of said cylindrical portions (2)(3) is from 0.5
mm to 1.5 mm.

3. The syringe of claim 1 or 2, which is formed of a cyclic olefin resin.

4. The syringe of any one of claims 1 to 3, wherein said at least one projecting helical rib (a,b) which is formed at a
position higher (h) than an upper surface (5) of a bottom wall between both of said cylindrical portions (2)(3) is
provided at said lower end portion thereof with a stopper (9).

5. The syringe of any one of claims 1-i or 1-ii to 4, wherein said bottom wall between both of said cylindrical portions
(2)(3) has a thickness (t2) greater than a conventional thickness (t1) of about 1 mm.

6. The syringe of any one of claims 1 to 5, wherein said thickness (t2) of said bottom wall between both of said
cylindrical portions is in a range of from 1.02 to 1.35 mm.

7. The syringe of claim 6, wherein said thickness (t2) of said bottom wall between both of said cylindrical portions is
in a range of from 1.05 to 1.2 mm.

8. The syringe of any one of claims 1-ii to 7, wherein said stopper (9) has been formed by enlarging the width of said
at least one projecting rib (a) at said position upwardly apart from said lower end portion.

9. The syringe of any one of claims 1 to 7, wherein said stopper (9) has been formed by filling up one of said grooves,
said one groove being formed on a lower side of said at least one projecting rib (a), at said position upwardly apart
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from said lower end portion.

Patentansprüche

1. Kunststoffspritze mit einem Luer-Lock-Teil zum Verbinden eines Verlängerungsrohres oder dergleichen, wobei der
Luer-Lock-Teil (1) auf einer Ebene (4) eines Stutzens eines kegelstumpfförmigen Endteils der Spritze einteilig
ausgebildet ist und einen inneren zylindrischen Teil (3) und einen äußeren zylindrischen Teil (2) umfaßt, der den
inneren zylindrischen Teil (3) umgibt und mindestens zwei vorstehende wendelförmige Rippen aufweist, die parallel
zueinander auf dessen innerer Umfangsfläche (2') ausgebildet sind, wodurch das Verlängerungsrohr oder derglei-
chen mit dem Luer-Lock-Teil (1) verbunden werden kann, indem zumindest zwei vorstehende wendelförmige Rip-
pen (a', b') eines zylindrischen Verbinders (8) verschraubt werden, wobei die zumindest zwei vorstehenden wen-
delförmigen Rippen (a', b') parallel zueinander auf einer äußeren Umfangsfläche des zylindrischen Verbinders (8)
ausgebildet sind, in entsprechenden Rillen, die zwischen den vorstehenden wendelförmigen Rippen (a, b) des
äußeren zylindrischen Teils (2) definiert sind, worin

(i) ein unterer Endteil von mindestens einer der vorstehenden wendelförmigen Rippen (a, b) des Luer-Lock-
Teils (1) an einer höheren (h) Position als eine obere Oberfläche (5) einer Bodenwand zwischen den beiden
zylindrischen Teilen (2) (3) ausgebildet ist, worin eine Distanz (h) zwischen dem unteren Endteil der zumindest
einen vorstehenden wendelförmigen Rippe (a) und der oberen Oberfläche (5') der Bodenwand zwischen den
beiden zylindrischen Teilen (2) (3) zwischen 0,3 mm und 2 mm liegt, oder
(ii) ein unterer Endteil von mindestens einer der vorstehenden wendelförmigen Rippen (a, b) des Luer-Lock-
Teils (1) sich zu einer oberen Oberfläche (5') einer Bodenwand zwischen den beiden zylindrischen Teilen (2)
(3) erstreckt und die zumindest eine vorstehende wendelförmige Rippe (a) mit einem Anschlag (9) an einer
vom unteren Endteil nach oben beabstandeten Position versehen ist, wodurch ein übermäßiges Verschrauben
des Verbinders (8) im Luer-Lock-Teil (1) verhindert werden kann, oder
(iii) eine Bodenwand zwischen den beiden zylindrischen Teilen (2) (3) eine größere Dicke (t2) als eine her-
kömmliche Dicke (t1) von etwa 1 mm hat und eine ringförmige Rille (10) mit einer Breite und einer Tiefe, die
ausreichen, um einen Einsatz von zumindest einem Teil eines freien Endteils des zylindrischen Verbinders (8)
zu gestatten, in einer oberen Oberfläche (5') der Bodenwand ausgebildet ist.

2. Spritze nach Anspruch 1, worin eine Distanz (h) zwischen dem unteren Endteil der zumindest einen vorstehenden
wendelförmigen Rippe (a) und der oberen Oberfläche (5') der Bodenwand zwischen den beiden zylindrischen
Teilen (2) (3) zwischen 0,5 mm und 1,5 mm liegt.

3. Spritze nach Anspruch 1 oder 2, die aus einem cyclischen Olefinharz geschaffen ist.

4. Spritze nach einem der Ansprüche 1 bis 3, worin die zumindest eine vorstehende wendelförmige Rippe (a, b), die
an einer höheren (h) Position als eine obere Oberfläche (5) einer Bodenwand zwischen den beiden zylindrischen
Teilen (2) (3) ausgebildet ist, an ihrem unteren Endteil mit einem Anschlag (9) versehen ist.

5. Spritze nach einem der Ansprüche 1-i oder 1-ii bis 4, worin die Bodenwand zwischen den beiden zylindrischen
Teilen (2) (3) eine größere Dicke (t2) als eine herkömmliche Dicke (t1) von etwa 1 mm hat.

6. Spritze nach einem der Ansprüche 1 bis 5, worin die Dikke (t2) der Bodenwand zwischen den beiden zylindrischen
Teilen in einem Bereich zwischen 1,02 und 1,35 mm liegt.

7. Spritze nach Anspruch 6, worin die Dicke (t2) der Bodenwand zwischen den beiden zylindrischen Teilen in einem
Bereich zwischen 1,05 und 1,2 mm liegt.

8. Spritze nach einem der Ansprüche 1-ii bis 7, worin der Anschlag (9) gebildet wurde, indem die Breite der zumindest
einen vorstehenden wendelförmigen Rippe (a) an der vom unteren Endteil nach oben beabstandeten Position
vergrößert wurde.

9. Spritze nach einem der Ansprüche 1 bis 7, worin der Anschlag (9) geschaffen wurde, indem eine der Rillen auf-
gefüllt wurde, wobei die eine Rille auf einer Unterseite der zumindest einen vorstehenden wendelförmigen Rippe
(a) an der vom unteren Endteil nach oben beabstandeten Position gebildet wurde.
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Revendications

1. Seringue en matière plastique comportant une partie de type Luer-Lock pour raccorder un tube prolongateur ou
similaire, ladite partie de type Luer-Lock (1) étant formée solidairement sur un plan (4) de troncature d'une partie
d'extrémité tronconique de ladite seringue et comprenant une partie cylindrique intérieure (3) et une partie cylin-
drique extérieure (2) entourant ladite partie cylindrique intérieure (3) et comportant au moins deux nervures héli-
coïdales saillantes formées parallèlement l'une à l'autre sur sa surface périphérique intérieure (2'), pour qu'ainsi
ledit tube prolongateur ou similaire puisse être raccordé à ladite partie de type Luer-Lock (1) par vissage d'au
moins deux nervures hélicoïdales saillantes (a', b') d'un raccord cylindrique (8), lesdites deux nervures hélicoïdales
saillantes (a', b') étant formées parallèlement l'une à l'autre sur une surface périphérique extérieure dudit raccord
cylindrique (8), dans des rainures correspondantes définies entre lesdites nervures hélicoïdales saillantes (a, b)
de ladite partie cylindrique extérieure (2), dans laquelle

(i) une partie d'extrémité inférieure de l'une au moins desdites nervures hélicoïdales saillantes (a, b) de ladite
partie de type Luer-Lock (1) est formée au niveau d'une position plus élevée (h) qu'une surface supérieure
(5) d'une paroi inférieure entre lesdites deux parties cylindriques (2) (3), une distance (h) entre ladite partie
d'extrémité inférieure de ladite nervure hélicoïdale saillante (a) et ladite surface supérieure (5') de ladite paroi
inférieure entre lesdites deux parties cylindriques (2) (3) étant de 0,3 mm à 2 mm, ou
(ii) une partie d'extrémité inférieure de l'une au moins desdites nervures hélicoïdales saillantes (a, b) de ladite
partie de type Luer-Lock (1) s'étend jusqu'à une surface supérieure (5') d'une paroi inférieure entre lesdites
deux parties cylindriques (2) (3), ladite nervure hélicoïdale saillante (a) étant pourvue d'une butée (9) au niveau
d'une position espacée vers le haut de ladite partie d'extrémité inférieure, pour ainsi éviter un vissage excessif
dudit raccord (8) dans ladite partie de type Luer-Lock (1), ou
(iii) une paroi inférieure entre lesdites deux parties cylindriques (2) (3) a une épaisseur (t2) supérieure à une
épaisseur conventionnelle (t1) d'environ 1 mm, et une gorge annulaire (10) ayant une largeur et une profondeur
suffisantes pour permettre l'insertion d'au moins une portion d'une partie d'extrémité libre dudit raccord cylin-
drique (8) est formée dans une surface supérieure (5') de ladite paroi inférieure.

2. Seringue selon la revendication 1, dans laquelle une distance (h) entre ladite partie d'extrémité inférieure de ladite
nervure hélicoïdale saillante (a) et ladite surface supérieure (5') de ladite paroi inférieure entre lesdites deux parties
cylindriques (2) (3) est de 0,5 mm à 1,5 mm.

3. Seringue selon la revendication 1 ou 2, qui est réalisée en une résine oléfinique cyclique.

4. Seringue selon l'une quelconque des revendications 1 à 3, dans laquelle ladite nervure hélicoïdale saillante (a, b)
qui est formée au niveau d'une position plus élevée (h) qu'une surface supérieure (5) d'une paroi inférieure entre
lesdites deux parties cylindriques (2) (3) est pourvue d'une butée (9) au niveau de sa partie d'extrémité inférieure.

5. Seringue selon l'une quelconque des revendications 1-i ou 1-ii à 4, dans laquelle ladite paroi inférieure entre
lesdites deux parties cylindriques (2) (3) a une épaisseur (t2) supérieure à une épaisseur conventionnelle (t1)
d'environ 1 mm.

6. Seringue selon l'une quelconque des revendications 1 à 5, dans laquelle ladite épaisseur (t2) de ladite paroi infé-
rieure entre lesdites deux parties cylindriques est dans une plage de 1,02 à 1,35 mm.

7. Seringue selon la revendication 6, dans laquelle ladite épaisseur (t2) de ladite paroi inférieure entre lesdites deux
parties cylindriques est dans une plage de 1,05 à 1,2 mm.

8. Seringue selon l'une quelconque des revendications 1-ii à 7, dans laquelle ladite butée (9) a été formée par un
élargissement de la largeur de ladite nervure saillante (a) au niveau de ladite position espacée vers le haut de
ladite partie d'extrémité inférieure.

9. Seringue selon l'une quelconque des revendications 1 à 7, dans laquelle ladite butée (9) a été formée par un
remplissage de l'une desdites rainures, ladite rainure étant formée sur un côté inférieur de ladite nervure saillante
(a), au niveau de ladite position espacée vers le haut de ladite partie d'extrémité inférieure.
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