MEDICAL NEEDLE WITH PROTECTOR

DESCRIPTION
Technical Field

[0001]

The present invention relates to a medical needle with a protector.
Background Art
[0002]

There has been conventionally known a medical needle with a protector that has
a hub with a front end supporting the rear end of a needle tube and a rear end connected to
a flexible tube and a cylindrical protector capable of storing the hub (for example, refer to
Patent Literature 1).

[0003]

In the medical needle with a protector, it is desired that, after insertion into a
blood vessel or the like, the needle tube does not come off, and after use, the needle tube
housed in a needle protector does not protrude again to avoid erroneous puncture. Thus,
the medical needle with a protector includes: a first lock unit that locks the hub to the
protector in a manner capable of unlocking with the needle tube protruded from the
protector; and a second lock unit that locks the hub to the protector in a manner incapable
of unlocking with the needle tube stored in the protector.

[0004]

According to the medical needle with a protector, when the needle tube is
protruded from the protector and is inserted into a blood vessel or the like, the hub is
locked in the protector by the first lock unit to prevent the needle tube from coming off
the blood vessel.  After use, the hub is unlocked from the first lock unit so that the
needle tube can be stored in the protector.

[0005]

Further, according to the medical needle with a protector, when the needle tube

is stored in the protector, the hub is locked to the protector by the second lock unit and

thus will not protrude again, thereby capable of preventing erroneous puncture.



Citation List

Patent Literature

[0006]

Patent Literature 1: JP 3134920 B2

Summary of Invention
Technical Problem
[0007]

In the foregoing conventional medical needle with a protector, each of the hub
and the protector are made of a synthetic resin and formed by injection molding.
However, when an attempt is made to assemble the separately molded hub and protector
together, there is a problem the first lock unit or the second lock unit may interfere, and
cannot assemble.

[0008]

To solve the foregoing problem, for example, it is considered that either one of
the hub and the protector may be molded in advance and is placed in advance in a
molding die at the injection molding of the other for insert molding so that the product
with the hub and the protector assembled together can be obtained.

[0009]

However, the insert molding requires a molding die of an intricate structure
which would cause the inconvenience of performing complicated operations.
[0010]

To eliminate such inconvenience, an object of the present invention is to
provide a medical needle with a protector that allows the separately molded hub and

protector to be easily assembled together.

Solution to Problem
[0011]
To attain the object, a medical needle with a protector of the present invention

includes: a hub at a front end supporting a rear end of a needle tube; a cylindrical



protector that is capable of storing the needle tube by sliding the hub; a first lock unit that
locks the hub to the protector in a manner capable of unlocking with the needle tube
protruded from the protector; and a second lock unit that locks the hub to the protector in
a manner incapable of the needle tube protruded again with the needle tube stored in the
protector. The protector includes: a large cylindrical portion extending in a needle axis
direction; a protrusion piece that is provided on a rear end side of the large cylindrical
portion; a width-increased portion that is provided on an outer peripheral side of the
protrusion piece on the rear end side of the large cylindrical portion, has a larger diameter
than the large cylindrical portion, and has a minor axis and a major axis when viewed
along the needle axis direction. The second lock unit is configured such that, when the
needle tube is stored in the protector, a rear end side of the protrusion piece are locked to
the hub. The protrusion piece is formed integrally with the large cylindrical portion on
the major axis side of the width-increased portion.

[0012]

In the medical needle with the protector of the present invention, it is preferred
that the protrusion piece extends from the large cylindrical portion to the rear end side of
the protector in the inside of the width-increased portion and has a surface inclined to the
axial line of the protector.

[0013]

In the medical needle with the protector of the present invention, it is preferred
that the first lock unit is configured such that, a window provided on the major axis side
of the width-increased portion is locked to the hub.

[0014]

In the medical needle with the protector of the present invention, it is preferred
that the hub includes a connection tube portion connected to a flexible tube, the first lock
unit is configured such that, a window provided on the major axis side of the width-
increased portion is locked to an arm provided on the hub, and at least a part of the
connection tube portion is located on a rear end side from a rear end of a part along a
length of the hub with a space from the hub of the arm.

[0015]



In the medical needle with the protector of the present invention, it is preferred
that the protector includes a recessed portion provided on the minor axis side of the
width-increased portion.

[0016]

In the medical needle with the protector of the present invention, it is preferred
that the hub includes: a needle tube support portion supporting the needle tube; a
connection tube portion connected to a flexible tube; and a hollow portion connecting the
needle tube support portion and the connection tube portion.

[0017]

In the medical needle with the protector of the present invention, it is preferred
that the protector has a wing-like member extending to the major axis side of the width-
increased portion.

[0018]

The medical needle with the protector according to another aspect of the present
invention includes: a hub at a front end supporting a rear end of a needle tube; a
cylindrical protector that is capable of storing the needle tube by sliding the hub; a first
lock unit that locks the hub to the protector in a manner capable of unlocking with the
needle tube protruded from the protector; and a second lock unit that locks the hub to the
protector in a manner incapable of unlocking with the needle tube stored in the protector.
A front end of the hub includes: a pair of first protrusion portions that is provided on a
first axial line orthogonal to an axial line of the hub and is individually protruded in a
direction away from an outer peripheral surface of the hub; and a pair of second
protrusion portions that is orthogonal to the axial line of the hub at a first predetermined
space from the first protrusion portions to the rear end side, is provided on a second axial
line crossing the first axial line at a predetermined angle as seen from the axial line of the
hub. Arear end of the protector has: a pair of protrusion pieces that is provided on a
third axial line orthogonal to an axial line of the protector, extends individually from an
inner peripheral surface of the protector toward the axial line of the protector while
inclining toward the rear end side, and is elastically deformable in a direction away from

the axial line of the protector; and a pair of side wall portions that is provided on the inner



peripheral surface of the protector with a second predetermined space equal to or smaller
than the first predetermined space from the protrusion pieces of the protector to the front
end side and is opposed to each other on a fourth axial line crossing the third axial line at
the predetermined angle as seen from the axial line of the protector. The second lock
unit is configured such that, when the needle tube is stored in the protector, front end sides
of the side wall portions of the protector are locked to the first protrusion portions of the
hub and rear end sides of the protrusion pieces of the protector are locked to the second
protrusion portions. A space between the pair of side wall portions is set to be equal to
or larger than a maximum width of the both protrusion portions in the direction
orthogonal to the first axial line as seen from the axial line of the hub and smaller than a
distance from one protrusion end to the other protrusion end of each of the protrusion
portions.

[0019]

The medical needle with the protector according to another aspect of the present
invention includes the hub and the cylindrical protector into which the hub is to be
assembled. The hub has the front end supporting the rear end of the needle tube, and the
protector stores the needle tube.

[0020]

When the medical needle with a protector according to another aspect of the
present invention is inserted into a blood vessel or the like with the needle tube protruded
from the protector, the hub is locked in the protector by the first lock unit to prevent the
needle tube from coming off the blood vessel or the like.

[0021]

In the medical needle with the protector according to another aspect of the
present invention, after removal from the blood vessel or the like, the hub is released from
the state of being locked in the protector by the first lock unit and the hub is moved
backward to draw the needle tube into the protector.

[0022]
Then, when the first protrusion portions and the second protrusion portions of

the hub are moved backward to the rear end side of the protector, since the protrusion



pieces at the rear end side of the protector extend from the inner peripheral surface of the
protector to the rear end side toward the axial line of the protector, the first protrusion
portions and the second protrusion portions are deformed in the direction away from the
axial line of the protector by the rear end sides of the second protrusion portions. When
the hub is further relatively moved backward, the protrusion pieces go beyond the second
protrusion portions and return to the original state due to their elasticity. Accordingly,
the protrusion pieces are locked from the rear end side by the second protrusion portions.
[0023]

At this time, the first predetermined space between the first protrusion portions
and the second protrusion portions of the hub is equal to or larger than the second
predetermined space between the protrusion pieces and the side wall portions of the
protector, and thus the first protrusion portions of the hub lock the side wall portions of
the protector.

[0024]

As a result, the first protrusion portions and the second protrusion portions of
the hub constituting the second lock unit sandwich the side wall portions and the
protrusion pieces of the protector.  Accordingly, the hub is locked in the protector in a
manner incapable of unlocking and cannot be moved forward or backward. Therefore,
the needle tube will not be protruded again from the protector, which makes it possible to
prevent wrong insertion.

[0025]

To assemble the hub into the protector, the front end side of the hub is inserted
into the rear end side of the protector. At this time, when an attempt is made to insert the
front end side of the hub into the rear end side in the posture in which the hub is stored in
the protector, the space between the side wall portions is set to be smaller than the
distance from the one protrusion end to the other protrusion end of each of the first
protrusion portions, and thus the first protrusion portions hit against the side wall portions
to inhibit the insertion.

[0026]

However, the space between the side wall portions is equal to or larger than the



maximum width of the first protrusion portions in the direction orthogonal to the first
axial line as seen from the axial line of the hub.  Accordingly, rotating the protector and
the hub relatively around their central axes makes it possible to insert the hub from the
side wall portions to the front end side while avoiding a collision with the side wall
portions.

[0027]

The second protrusion portions can be moved forward by the rotation while
avoiding a collision with the protrusion pieces, but the space between the side wall
portions is set to be smaller than the distance from the one protrusion end to the other
protrusion end of each of the second protrusion portions, and thus the hub hits against the
side wall portions and cannot be inserted any longer.

[0028]

However, the space between the side wall portions is equal to or larger than the
maximum width of the second protrusion portions in the direction orthogonal to the first
axial line as seen from the axial line of the hub.  Accordingly, rotating the protector and
the hub in the direction opposite to the previous direction makes it possible to insert the
second protrusion portions from the side wall portions to the front end side while
avoiding a collision with the side wall portions, whereby the hub is completely assembled
into the protector.

[0029]

Therefore, according to the medical needle with a protector according to
another aspect of the present invention, the separately molded hub and protector can be
easily assembled together without performing insert molding or the like.

[0030]

In the medical needle with the protector according to another aspect of the
present invention, it is preferred that the outer peripheral surface of the hub has a streak
along the axial line of the hub and the side wall portions have a slit through which the
streak passes.

[0031]

According to this, when the hub is relatively moved backward from the



protector, the streak in the hub is guided by the slit in the side wall portions along the
axial line of the hub.  Accordingly, the hub can be smoothly moved backward.
[0032]

In the medical needle with the protector according to another aspect of the
present invention, it is preferred that the side wall portions are formed from a pair of plate
spring members elastically deformable in a direction in which the side wall portions of
the protector are separated from the axial line of the protector, and the slit is formed by
separating the opposing protrusion ends of the plate spring members from each other at a
predetermined distance.

[0033]

According to this, when the protector and the hub are gradually rotated in the
direction opposite to the previous direction in a relative manner around their central axes,
the streak deforms the plate spring members outward. Then, when the protector and the
hub further rotate, the plate spring members go over the streak and return to the original
state due to their elasticity. Accordingly, the streak is fitted into the slit formed by the
gap between the pair of plate spring members. Therefore, according to the thus
configured medical needle with a protector, the hub with the streak can be easily
assembled with the protector.

[0034]

The protector preferably includes a pair of wing-like members. In the medical
needle with a protector according to another aspect of the present invention, the needle
tube can be inserted into a blood vessel or the like by overlapping and picking up the pair
of wing-like members. In the medical needle with a protector according to another
aspect of the present invention, after the insertion of the needle tube into the blood vessel
or the like, the pair of wing-like members can be opened and fixed to the skin by an

adhesive tape or the like.

Brief Description of Drawings
[0035]

FIG. 1 is a perspective view of a configuration of a medical needle with a



protector according to an embodiment.

FIG. 2A, FIG. 2B and FIG. 2C are illustrative diagrams of a hub illustrated in
FIG. 1, FIG. 2Ais a perspective view, FIG. 2B is a vertical cross-sectional view with
respect to an axial direction, and FIG. 2C is a horizontal cross-sectional view.

FIG. 3A, FIG. 3B and FIG. 3C are illustrative diagrams of a protector illustrated
in FIG. 1, FIG. 3A s a perspective rear view, FIG. 3B is a horizontal cross-sectional view,
and FIG. 3C is a vertical cross-sectional view with respect to the axial direction.

FIG. 4Ais a horizontal cross-sectional view of main components of the hub
assembled into the protector, and FIG. 4B is a horizontal cross-sectional view of main
components of the hub unlocked from the protector.

FIG. 5Ais a horizontal cross-sectional view of the hub being moved backward,
FIG. 5B is a horizontal cross-sectional view of the hub completely moved backward, and
FIG. 5C is a cross-sectional view of FIG. 5B taken along line V-V.

FIG. 6Ais a vertical cross-sectional view of the protector and the hub relatively
90° rotated around their central axes, and FIG. 6B is a vertical cross-sectional view of the
state in which a front end side of the hub is inserted into a rear end side of the protector.
FIG. 6C is a vertical cross-sectional view of the state in which the protector and the hub
are relatively rotated 90° in opposite directions around their central axes, and FIG. 6D is a
horizontal cross-sectional view of FIG. 6C.

FIGs. 7A, 7B and7C are cross-sectional view of FIG. 6B taken along line VII-
VII in which the protector and the hub are relatively rotated 90° in opposite directions
around their central axes, FIG. 7A is a cross-sectional view before the reverse rotation,
FIG. 7B is a cross-sectional view in the course of the rotation, and FIG. 7C is a cross-
sectional view after completion of the rotation.

FIG. 8A, 8B and 8C are illustrative diagrams of a modification example of the
medical needle with a protector according to the embodiment: FIG. 8A is a perspective
view of a hub according to the modification example; FIG. 8B is a horizontal cross-
sectional view of a protector according to the modification example; and FIG. 8C is an

enlarged perspective view of a front end of the modification example.



Description of Embodiment
[0036]

Next, an embodiment of the present invention will be described in detail with
reference to the accompanying drawings.
[0037]

As illustrated in FIG. 1, a medical needle with a protector 1 of the present
embodiment includes a hub 3 that supports a needle tube 2 with a sharpened front end, a
cylindrical protector 4 into which the hub 3 is assembled, and a pair of wing-like
members 5 externally fitted to the protector 4.

[0038]

The protector 4 is formed by injection molding of a polypropylene resin or the
like and is capable of storing the needle tube 2. The wing-like members 5 are formed by
injection molding of a soft resin such as a vinyl chloride resin.

[0039]

As illustrated in FIG. 2A, the hub 3 is formed from a hub base portion 7 with
the rear end connected to a flexible tube 6 and a small cylindrical portion 71 extending
from the front end of the hub base portion 7 in the front-end direction. The rear end of
the needle tube 2 is supported by the front end of the small cylindrical portion 71.

[0040]

The hub 3 is formed by injection molding of a synthetic resin such as
acrylonitrile-butadiene-styrene copolymer resin (ABS resin), for example.
[0041]

As illustrated in FIGs. 2B and 2C, the small cylindrical portion 71 includes a
needle tube support portion 72a in which the needle tube 2 is inserted and supported at the
front end side. The hub base portion 7 includes a connection tube portion 72b connected
to the flexible tube 6 at the rear end side. The needle tube support portion 72a and the
connection tube portion 72b communicate with each other via a hollow portion 72c in the
middle thereof.

[0042]

The rear end of the hub base portion 7 has a pair of arms 73 and 73 in symmetry

10



with respect to the central axis of the small cylindrical portion 71 as illustrated in FIGs.
2Aand 2C. The arms 73 and 73 are provided along the length of the small cylindrical
portion 71 with a space from the hub base portion 7. Each of the arms 73 has a hook
73b via a neck portion 73a.  The front end of the hook 73b has an inclination surface 73c
from the front end side to the rear end side such that the side of the surface in proximity to
the small cylindrical portion 71 is sharpened.

[0043]

The hub base portion 7 is formed form an ABS resin as described above, and
thus the arms 73 and 73 are pressurized in an arrow direction and are elastically
deformable in the direction of the small cylindrical portion 71.  When being
depressurized, the arms 73 and 73 can return to the original state due to their elasticity.
[0044]

As illustrated in FIGs. 2Ato 2C, a first protrusion portion 74 and a second
protrusion portion 75 are provided on the outer peripheral surface of the front end of the
small cylindrical portion 71.  The first protrusion portion 74 is provided on the front end
of the small cylindrical portion 71, and the second protrusion portion 75 is provided
closer to the rear end side than the first protrusion portion 74 with a first predetermined
space from the first protrusion portion 74.

[0045]

The first protrusion portions 74 protrude along a line orthogonal to a line
connecting the arms 73 and 73 (corresponding to a first axial line of the present invention)
as seen from the front end side. The second protrusion portions 75 protrude along the
line connecting the arms 73 and 73 (corresponding to a second axial line of the present
invention) as seen from the front end side.

[0046]

A pair of first protrusion portions 74 is provided with a slope 74a at the front end
in a vertically symmetrical manner (see FIG. 2A). The slopes 74a are formed to be
gradually higher from the front end to the rear end. A pair of second protrusion portions 75
is provided with a slope 75a at the rear end in a horizontally symmetrical manner (see FIG.

2A). The slopes 75a are formed to be gradually lower from the front end to the rear end.
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[0047]

Streaks 76 are provided entirely on the outer peripheral surface of the small
cylindrical portion 71 along the axial line from the first protrusion portions 74 to the hub
base portion 7.

[0048]

In the following description, the distance from the protrusion end of one first
protrusion portion 74 to the protrusion end of the other first protrusion portion 74 will be
called “height”, and the maximum width in a direction orthogonal to both the height
direction of the first protrusion portions 74 and the axial line of the small cylindrical
portion 71.  The foregoing definition also applies to the second protrusion portions 75.
[0049]

In the foregoing embodiment, one each pair of the protrusion portions 74 and
75 is provided on the outer peripheral surface of the front end of the small cylindrical
portion 71.  Alternatively, one each of the protrusion portions 74 and 75 may be
provided. In addition, the first protrusion portions 74 and the second protrusion portions
75 protrude with a phase shift of 90 degrees, but the present invention is not limited to
this.  The first protrusion portions 74 and the second protrusion portions 75 may have a
phase shift of another degree as far as the first protrusion portions 74 and the second
protrusion portions 75 do not protrude in parallel to each other (0 or 180 degrees).

[0050]

As illustrated in FIGs. 3Ato 3C, the protector 4 includes a width-increased
portion 42 that gradually increases in width from the front end side to the rear end side in
a planar view (see FIG. 3B) at the rear end of a large cylindrical portion 41. The internal
space in the large cylindrical portion 41 is set such that the small cylindrical portion 71
(including the protrusion portions 74 and 75) is slidable therein.

[0051]

The rear end of the width-increased portion 42 includes insertion portions 42a
and 42a into which the arms 73 and 73 are inserted. Each of the insertion portions 42a
includes a window 42b on a lateral side such that the hook 73b of the arm 73 inserted into

the insertion portion 42a is locked at the window 42b. That is, the arms 73 and the
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hooks 73b of the hub base portion 7 and the insertion portions 42a and windows 42b of
the protector 4 constitute a first lock unit.
[0052]

As illustrated in FIGs. 3Ato 3C, the rear end of the protector 4 has protrusion
pieces 43 and 43 and side wall portions 44 and 44.

[0053]

As illustrated in FIGs. 3A and 3B, the protrusion pieces 43 and 43 are plate-like
members that extend to the rear end side while inclining toward the axial line of the
protector 4. A pair of protrusion pieces 43 and 43 is provided continuously from the rear
end of the large cylindrical portion 41 in a horizontally symmetrical manner (see FIG.
3A). The lateral direction corresponds to a third axial line orthogonal to the axial line of
the protector 4 in the present invention.

[0054]

The protrusion pieces 43 are curved in a convex form outward from the axial
line of the protector 4. The distance between the protrusion ends of the pair of
protrusion pieces 43 and 43 is set to be equal to or longer than the height of the second
protrusion portions 75 and 75.  In the present embodiment, the distance between the
protrusion ends of the pair of protrusion pieces 43 and 43 is set to be substantially equal
to the diameter of the small cylindrical portion 71.

[0055]

Since the protector 4 is formed from a polypropylene resin as described above,
the protrusion pieces 43 are elastically deformable in the direction away from the axial
line of the large cylindrical portion 41 (the horizontal direction illustrated in FIG. 3A).
[0056]

The side wall portions 44 are provided with a second predetermined space from
the front end side of the protrusion pieces 43 as illustrated in FIGs. 3Aand 3B. The
second predetermined space (the distance from the front ends of the side wall portions 44
to the rear ends of the protrusion pieces 43) is substantially identical to the first
predetermined space (the distance from the rear ends of the first protrusion portions to the

front ends of the second protrusion portions) in the present embodiment. However, the
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present invention is not limited to this but the second predetermined space may be equal
to or smaller than the first predetermined space.
[0057]

The side wall portions 44 are flat plate-like members that extend horizontally
closer to the inner side than the inner peripheral surface of the large cylindrical portion 41
as illustrated in FIG. 3C. A pair of side wall portions 44 is provided in the vertical
direction of the protrusion pieces 43. The vertical direction corresponds to a fourth axial
line that crosses the third axial line at a predetermined angle as seen from the axial line of
the protector in the present invention.

[0058]

The distance between the pair of side wall portions 44 and 44 is equal to or
longer than the width of the protrusion portions 74 and 75, and is equal to or shorter than
the height of the protrusion portions 74 and 75.  In the present embodiment, the distance
between the pair of side wall portions 44 and 44 is set to be substantially equal to the
diameter of the small cylindrical portion 71.

[0059]

Each of the side wall portions 44 is formed from a pair of plate spring members
44a and 44a. The plate spring members 44a extend from the inner peripheral surface of
the large cylindrical portion 41 toward the center along the horizontal direction. In
addition, there is a space provided between the plate spring members 44a and the inner
peripheral surface of the large cylindrical portion 41 (the width-increased portion 42).
The protector 4 is formed from a polypropylene resin as described above and thus the
plate spring members 44a are elastically deformable outward of the large cylindrical
portion 41 (the vertical direction illustrated in FIG. 3A). The protrusion ends of the pair
of plate spring members 44a and 44a constituting each of the side wall portions 44 have a
slit 44b formed by a predetermined space therebetween.

[0060]

In the present embodiment, the slits 44b are formed by the pairs of plate spring

members 44a, but the present invention is not limited to this. The slits 44b may be

formed by making grooves in the side wall portions 44.
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[0061]

Next, an operation of storing the needle tube 2 into the protector 4 in the
medical needle with a protector 1 after removal from a blood vessel or the like will be
described with reference to FIGs. 4A, 4B and 5.

[0062]

When the needle tube 2 is inserted into a blood vessel or the like, as illustrated
in FIG. 4A, the hooks 73b at the front ends of the arms 73 in the hub base portion 7 are
locked in the windows 42b of the protector 4 so that the needle tube 2 is protruded from
the protector 4.

[0063]

Accordingly, after the removal of the needle tube 2 from the blood vessel or the
like, the arms 73 are pressurized in the direction of arrow and are elastically deformed in
the direction of the small cylindrical portion 71 to unlock the hooks 73b from the
windows 42b.

[0064]

Then, as illustrated in FIG. 4B, the hub 3 is moved backward while the arms 73
remain deformed in the direction of the small cylindrical portion 71.  Accordingly, the
needle tube 2 is drawn into the large cylindrical portion 41. At this time, as illustrated in
FIG. 7C, the streaks 76 of the small cylindrical portion 71 are guided by the slits 44b and
thus the hub 3 can be smoothly moved backward.

[0065]

Then, when the hub 3 is moved backward, the second protrusion portions 75
and 75 abut with the protrusion pieces 43 and 43 as illustrated in FIG. 5A. The
protrusion pieces 43 are elastically deformable as described above, and thus are guided by
the slopes 75a of the second protrusion portions 75 in the direction away from the axial
line of the large cylindrical portion 41 (the vertical direction illustrated in FIG. 5A).
[0066]

After that, as illustrated in FIG. 5B, when the hub 3 is further moved backward
and the needle tube 2 not illustrated in the drawing is stored in the large cylindrical

portion 41, the protrusion pieces 43 and 43 go over the second protrusion portions 75 and
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75 and return to the original state by their elasticity. Then, the protrusion pieces 43 and
43 are fitted into clearances between the first protrusion portions 74 and the second
protrusion portions 75.  Accordingly, in a planar view (see FIG. 5B), the rear ends of the
protrusion pieces 43 and 43 are locked by the front ends of the second protrusion portions
75and 75.

[0067]

At this time, the distance from the front ends of the side wall portions 44 to the
rear ends of the protrusion pieces 43 (second predetermined distance) is substantially
identical to the distance from the rear ends of the first protrusion portions to the front ends
of the second protrusion portions (first predetermined space) as described above, the front
ends of the side wall portions 44 are also locked by the rear ends of the first protrusion
portions 74 and 74 in a side view (see FIG. 5C).

[0068]

That is, the protrusion pieces 43 and the side wall portions 44 of the protector 4
are sandwiched between the protrusion portions 74 and 75 of the hub 3. In the present
embodiment, the protrusion portions 74 and 75 of the hub 3 and the protrusion pieces 43
and the side wall portions 44 of the protector 4 constitute a second lock unit of the present
invention.

[0069]

As a result, the protrusion pieces 43, the side wall portions 44, and the
protrusion portions 74 and 75 cannot be unlocked unless the protrusion pieces 43 are
deformed outward, and thus the needle tube 2 will not be protruded again from the large
cylindrical portion 41.  This makes it possible to prevent wrong insertion.

[0070]

Next, the operation of assembling together the separately molded hub 3 and
protector 4 will be described with reference to FIGs. 6Ato 6D.
[0071]

To assemble the hub 3 into the protector 4, the front end side of the hub 3 is
inserted into the rear end side of the protector 4. At this time, if an attempt is made to

insert the front end side of the hub base portion 7 into the rear end side of the protector 4
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in such a manner as to insert the pair of arms 73 and 73 of the hub base portion 7 into the
insertion portion 42a of the large cylindrical portion 41, the space between the protrusion
ends of the pair of protrusion pieces 43 and 43 is equal to or shorter than the height of the
second protrusion portions 75 and 75 and thus the front ends of the second protrusion
portions 75 and 75 hit against the protrusion ends (rear ends) of the protrusion pieces 43
and 43.

[0072]

Accordingly, as illustrated in FIG. 6A, the protector 4 and the hub 3 are
relatively rotated 90° around their central axes. Then, when an attempt is made to insert
the front end side of the hub 3 into the rear end side of the protector 4, the protrusion
pieces 43 are elastically deformable as described above, and thus the protrusion pieces 43
are guided along the slopes 74a of the first protrusion portions 74 and deformed in the
direction away from the axial line of the large cylindrical portion 41, and then the first
protrusion portions 74 and 74 pass through the protrusion pieces 43 and 43 and move
toward the front end side.

[0073]

Further, as illustrated in FIG. 6A, when the pair of side wall portions 44 and 44
is oriented in the vertical direction, the width direction of the first protrusion portions 74
is aligned with the vertical direction. The distance between the pair of side wall portions
44 and 44 is set to be equal to or longer than the width of the first protrusion portions 74,
and thus the first protrusion portions 74 pass through the side wall portions 44 and 44.
[0074]

In addition, the second protrusion portions 75 and 75 are relatively rotated 90°
around the central axes, which makes it possible to prevent a collision with the protrusion
pieces 43.

[0075]

Then, when the hub 3 is moved forward, the second protrusion portions 75 and
75 hit against the side wall portions 44 and 44 as illustrated in FIG. 6B.

[0076]

Next, as indicated with an arrow in FIG. 6B, the protector 4 and the hub 3 are
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relatively rotated 90° in the direction opposite to the former direction around their central
axes. Accordingly, the hub 3 returns into the position where the arms 73 and 73 can be
inserted into the insertion portions 42a and 42a of the protector 4.

[0077]

The state of deformation of the side wall portions 44 by the streaks 76 at this
time will be described with reference to FIGs. 7Ato 7C.
[0078]

First, FIG. 7Ais a cross-sectional view of FIG. 6B taken along line VII-VII.
When the plate spring members 44a and 44a in this state are rotated in the direction of
arrow, the plate spring members 44a and 44a are elastically deformable with respective
vertical spaces and thus are pushed into the streaks 76 and 76 and deformed in the
direction away from the axial line of the large cylindrical portion 41 as illustrated in FIG.
7B.

[0079]

When the plate spring members 44a and 44a are rotated in the direction of
arrow, the plate spring members 44a and 44a go over the streaks 76 and 76 and return to
the original state due to their elasticity as illustrated in FIG. 7C.  Accordingly, the streaks
76 and 76 are fitted into the slits 44b between the pairs of opposed plate spring members
44a and 44a.

[0080]

Returning to FIGs. 6Ato 6D, the operation after the completion of the rotation
will be described. At this time, the first protrusion portions 74 and 74 have already
passed through the side wall portions 44 and 44 and thus the first protrusion portions 74
and 74 are arranged closer to the front end side than the side wall portions 44 as
illustrated in FIG. 6C.

[0081]

In addition, the second protrusion portions 75 and 75 are rotated in the state of

having moved forward closer to the front end side than the protrusion ends of the

protrusion pieces 43 and 43.  Accordingly, as illustrated in FIG. 6D, the second
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protrusion portions 75 and 75 are arranged closer to the front end side than the protrusion
ends (rear ends) of the protrusion pieces 43 and 43 while forcedly opening the protrusion
pieces 43 and 43.

[0082]

Accordingly, while the hub 3 is moved forward, when the pair of side wall
portions 44 and 44 is oriented in the vertical direction, the width direction of the second
protrusion portions 75 is aligned with the vertical direction as illustrated in FIG. 6C.

The distance between the pair of side wall portions 44 and 44 is set to be equal to or
longer than the width of the second protrusion portions 75, and thus the second protrusion
portions 75 also pass through the side wall portions 44 and 44.

[0083]

When the hub 3 is further moved forward and the arms 73 collide with the
insertion portions 42a, the arms 73 have inclined surfaces 73c at front ends and thus are
gradually pressurized and deformed toward the small cylindrical portion 71 and inserted
into the insertion portions 42a. When the hub 3 is further moved forward in that state,
the hooks 73b at the front ends of the arms 73 reach the windows 42b and the arms 73 are
released from the pressure.  Accordingly, the arms 73 return to the original state due to

their elasticity and the hooks 73b are locked in the windows 42b.

[0084]

As aresult, as illustrated in FIG. 4A, the hub 3 can be assembled into the
protector 4.
[0085]

Next, a medical needle with a protector according to a modification example of
the present embodiment will be described with reference to FIGs. 8Ato 8C.
[0086]

A hub 3 according to the modification example further has a first flat surface
74b on part of the outer peripheral surface of the first protrusion portion 74 in the vertical
direction (see FIG. 8A) as illustrated in FIG. 8A. The first flat surface 74b connects to
other outer peripheral surfaces of the first protrusion portion 74 via step portions 74c.
[0087]
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In addition, the inner peripheral surface of a protector 4 according to the
modification example has a second flat portion 45 corresponding to the first flat portion
74b along the axial line of the protector 4 from the front end to rear end as illustrated in
FIG. 8B. The second flat portions 45 are vertically provided on the inner peripheral
surface of the large cylindrical portion 41 and connect to other inner peripheral surfaces
of the large cylindrical portion 41 via step portions 45a corresponding to the step portions
74c.

[0088]

Accordingly, as illustrated in FIG. 8C, the flat surface 74b of the hub 3 and the
flat surface 45 of the protector 4 slide on each other with the step portions 74c and 74c of
the hub base portion 7 sandwiched between the step portions 45a and 45a of the protector
4. Therefore, according to the medical needle with a protector in the modification

example, the hub 3 can be moved backward more smoothly.

Reference Signs List

[0089]

1 Medical needle with a protector

2 Needle tube

3 Hub

4 Protector

5 Wing-like portion

6 Flexible tube

41 Large cylindrical portion

42 Width-increased portion

42a Insertion portion (first lock unit)
42b Window (first lock unit)

43 Protrusion piece (second lock unit)
T2a Needle tube support portion

72b Connection tube portion

72¢c Hollow portion

73 Arm (first lock unit)

75 Second protrusion portion (second lock unit)
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CLAIMS

1. A medical needle with a protector comprising:

a hub at a front end supporting a rear end of a needle tube;

a cylindrical protector that is capable of storing the needle tube by sliding the
hub;

a first lock unit that locks the hub to the protector in a manner capable of
unlocking with the needle tube protruded from the protector; and

a second lock unit that locks the hub to the protector in a manner incapable of
the needle tube protruded again with the needle tube stored in the protector, wherein

the protector includes:

a large cylindrical portion extending in a needle axis direction;

a protrusion piece that is provided on a rear end side of the large cylindrical
portion;

a width-increased portion that is provided on an outer peripheral side of the
protrusion piece on the rear end side of the large cylindrical portion, has a larger diameter
than the large cylindrical portion, and has a minor axis and a major axis when viewed
along the needle axis direction,

the second lock unit is configured such that, when the needle tube is stored in
the protector, a rear end side of the protrusion piece are locked to the hub, and

the protrusion piece is formed integrally with the large cylindrical portion on

the major axis side of the width-increased portion.

2. The medical needle with the protector according to claim 1, wherein
the protrusion piece extends from the large cylindrical portion to the rear end
side of the protector in the inside of the width-increased portion and has a surface inclined

to the axial line of the protector.

3. The medical needle with the protector according to claim 1 or 2, wherein

the first lock unit is configured such that, a window provided on the major axis
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side of the width-increased portion is locked to the hub.

4. The medical needle with the protector according to claim 1 or 2, wherein

the hub includes a connection tube portion connected to a flexible tube,

the first lock unit is configured such that, a window provided on the major axis
side of the width-increased portion is locked to an arm provided on the hub, and

at least a part of the connection tube portion is located on a rear end side from a

rear end of a part along a length of the hub with a space from the hub of the arm.

5. The medical needle with the protector according to any one of claims 1 to 4,
wherein
the protector includes a recessed portion provided on the minor axis side of the

width-increased portion.

6. The medical needle with the protector according to claim 1, 2, 3 or 5, wherein
the hub includes:
a needle tube support portion supporting the needle tube;
a connection tube portion connected to a flexible tube; and
a hollow portion connecting the needle tube support portion and the connection

tube portion.

7. The medical needle with the protector according to any one of claims 1 to 6,
wherein
the protector has a wing-like member extending to the major axis side of the

width-increased portion.
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