DESCRIPTION
MEDICAL NEEDLE WITH PROTECTOR

Technical Field

[0001]

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

There has been conventionally known a medicallaeeith a protector that has
a hub with a front end supporting the rear endrdedle tube and a rear end connected to
a flexible tube and a cylindrical protector capatflstoring the hub (for example, refer to
Patent Literature 1).

[0003]

In the medical needle with a protector, it is ca$ithat, after insertion into a
blood vessel or the like, the needle tube doesaormok off, and after use, the needle tube
housed in a needle protector does not protrude agavoid erroneous puncture. Thus,
the medical needle with a protector includes: s fock unit that locks the hub to the
protector in a manner capable of unlocking withrikedle tube protruded from the
protector; and a second lock unit that locks the tioLthe protector in a manner incapable
of unlocking with the needle tube stored in thetgxtor.

[0004]

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

[0005]

Further, according to the medical needle withatqator, when the needle tube

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

thus will not protrude again, thereby capable elvpnting 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 aifbrotector, each of the hub
and the protector are made of a synthetic resirf@nukd by injection molding.
However, when an attempt is made to assemble gasately molded hub and protector
together, there is a problem the first lock unithe@ second lock unit may interfere, and
cannot assemble.

[0008]

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

[0009]

However, the insert molding requires a moldingafian intricate structure
which would cause the inconvenience of performimigpglicated operations.
[0010]

To eliminate such inconvenience, an object oftt@sent invention is to
provide a medical needle with a protector thatvedlthe separately molded hub and

protector to be easily assembled together.

Solution to Problem
[0011]

To attain the object, a medical needle with agutorr of the present invention



includes: a hub at a front end supporting a redroémm needle tube; a cylindrical
protector that is capable of storing the needle tupsliding the hub; a first lock unit that
locks the hub to the protector in a manner capafalemlocking with the needle tube
protruded from the protector; and a second lockthiat locks the hub to the protector in
a manner incapable of unlocking with the needle &tbred in the protector. A front
end of the hub includes: a pair of first protruspmmtions that is provided on a first axial
line orthogonal to an axial line of the hub anahdividually protruded in a direction
away from an outer peripheral surface of the hald;apair of second protrusion portions
that is orthogonal to the axial line of the hula dirst predetermined space from the first
protrusion portions to the rear end side, is predidn a second axial line crossing the
first axial line at a predetermined angle as seam the axial line of the hub. Arear end
of the protector has: a pair of protrusion pietes is provided on a third axial line
orthogonal to an axial line of the protector, egtemdividually from an inner peripheral
surface of the protector toward the axial linehaf protector while inclining toward the
rear end side, and is elastically deformable imection away from the axial line of the
protector; and a pair of side wall portions thatnsvided on the inner peripheral surface
of the protector with a second predetermined spgoal to or smaller than the first
predetermined space from the protrusion pieceseoptotector to the front end side and
is opposed to each other on a fourth axial linesing the third axial line at the
predetermined angle as seen from the axial linkeoprotector. The second lock unit is
configured such that, when the needle tube isdtarthe protector, front end sides of the
side wall portions of the protector are locked® first protrusion portions of the hub and
rear end sides of the protrusion pieces of theeptot are locked to the second protrusion
portions. A space between the pair of side waliigas is set to be equal to or larger
than a maximum width of the both protrusion porgiamthe direction orthogonal to the
first axial line as seen from the axial line of thé and smaller than a distance from one
protrusion end to the other protrusion end of edc¢he protrusion portions.
[0012]

The medical needle with the protector of the prese/ention includes the hub

and the cylindrical protector into which the hultdde assembled. The hub has the



front end supporting the rear end of the needle,tabd the protector stores the needle
tube.
[0013]

When the medical needle with a protector of tres@nt invention is inserted
into a blood vessel or the like with the needlestplotruded from the protector, the hub is
locked in the protector by the first lock unit teepent the needle tube from coming off
the blood vessel or the like.

[0014]

In the medical needle with the protector of thespnt invention, after removal
from the blood vessel or the like, the hub is redelfrom the state of being locked in the
protector by the first lock unit and the hub is mdwackward to draw the needle tube
into the protector.

[0015]

Then, when the first protrusion portions and #&osd protrusion portions of
the hub are moved backward to the rear end sitteegdrotector, since the protrusion
pieces at the rear end side of the protector exXtendthe inner peripheral surface of the
protector to the rear end side toward the axial ihthe protector, the first protrusion
portions and the second protrusion portions arerdefd in the direction away from the
axial line of the protector by the rear end sideth® second protrusion portions. When
the hub is further relatively moved backward, th&nuision pieces go beyond the second
protrusion portions and return to the originalestde to their elasticity. Accordingly,
the protrusion pieces are locked from the rearsahel by the second protrusion portions.
[0016]

At this time, the first predetermined space betwtge first protrusion portions
and the second protrusion portions of the hubusiei or larger than the second
predetermined space between the protrusion piecetha side wall portions of the
protector, and thus the first protrusion portiohthe hub lock the side wall portions of
the protector.

[0017]

As a result, the first protrusion portions andsbkeond protrusion portions of



the hub constituting the second lock unit sandwhehside wall portions and the
protrusion pieces of the protector. Accordinghg hub is locked in the protector in a
manner incapable of unlocking and cannot be mowesddrd or backward. Therefore,
the needle tube will not be protruded again froengghotector, which makes it possible to
prevent wrong insertion.

[0018]

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

[0019]

However, the space between the side wall portoagual to or larger than the
maximum width of the first protrusion portions fretdirection orthogonal to the first
axial line as seen from the axial line of the huB.ccordingly, rotating the protector and
the hub relatively around their central axes matkesssible to insert the hub from the
side wall portions to the front end side while awog a collision with the side wall
portions.

[0020]

The second protrusion portions can be moved fahlgrthe rotation while
avoiding a collision with the protrusion piecest the space between the side wall
portions is set to be smaller than the distanam fite one protrusion end to the other
protrusion end of each of the second protrusiotigpes, and thus the hub hits against the
side wall portions and cannot be inserted any lbnge
[0021]

However, the space between the side wall portoegual to or larger than the
maximum width of the second protrusion portionghie direction orthogonal to the first

axial line as seen from the axial line of the huB.ccordingly, rotating the protector and



the hub in the direction opposite to the previovsation makes it possible to insert the
second protrusion portions from the side wall potito the front end side while

avoiding a collision with the side wall portionshereby the hub is completely assembled
into the protector.

[0022]

Therefore, according to the medical needle wipinadector of the present
invention, the separately molded hub and protexarbe easily assembled together
without performing insert molding or the like.

[0023]

In the medical needle with the protector of thespnt invention, it is preferred
that the outer peripheral surface of the hub heiseak along the axial line of the hub and
the side wall portions have a slit through whioh $treak passes.

[0024]

According to this, when the hub is relatively mdévsackward from the
protector, the streak in the hub is guided by tivénghe side wall portions along the
axial line of the hub. Accordingly, the hub candneoothly moved backward.

[0025]

In the medical needle with the protector of thespnt invention, it is preferred
that the side wall portions are formed from a péplate spring members elastically
deformable in a direction in which the side walitimms of the protector are separated
from the axial line of the protector, and theislitormed by separating the opposing
protrusion ends of the plate spring members froch ether at a predetermined distance.
[0026]

According to this, when the protector and the atédbgradually rotated in the
direction opposite to the previous direction irekative manner around their central axes,
the streak deforms the plate spring members outwafFtlen, when the protector and the
hub further rotate, the plate spring members go thestreak and return to the original
state due to their elasticity. Accordingly, theeak is fitted into the slit formed by the
gap between the pair of plate spring members. €fbie, according to the thus

configured medical needle with a protector, the with the streak can be easily



assembled with the protector.
[0027]

The protector preferably includes a pair of wikgImembers. In the medical
needle with a protector of the present inventiba,rteedle tube can be inserted into a
blood vessel or the like by overlapping and pickipgthe pair of wing-like members.
In the medical needle with a protector of the presevention, after the insertion of the
needle tube into the blood vessel or the like pie of wing-like members can be opened

and fixed to the skin by an adhesive tape or #ee |i

Brief Description of Drawings
[0028]

FIG. 1 is a perspective view of a configuratioraghedical needle with a
protector according to an embodiment.

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

FIG. 3A, FIG. 3B and FIG. 3C are illustrative diagns of a protector illustrated
in FIG. 1, FIG. 3Ais a perspective rear view, FBB.is a horizontal cross-sectional view,
and FIG. 3C is a vertical cross-sectional view wispect to the axial direction.

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

FIG. 5Ais a horizontal cross-sectional view af thub being moved backward,
FIG. 5B is a horizontal cross-sectional view of tiid completely moved backward, and
FIG. 5C is a cross-sectional view of FIG. 5B takéng line V-V.

FIG. 6Ais a vertical cross-sectional view of ghretector and the hub relatively
90° rotated around their central axes, and FIGisGBvertical cross-sectional view of the
state in which a front end side of the hub is itegkinto a rear end side of the protector.
FIG. 6C is a vertical cross-sectional view of tteesin which the protector and the hub

are relatively rotated 90° in opposite directioreuad their central axes, and FIG. 6D is a



horizontal cross-sectional view of FIG. 6C.

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

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

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

Description of Embodiment
[0029]

Next, an embodiment of the present invention belidescribed in detail with
reference to the accompanying drawings.
[0030]

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

[0031]

The protector 4 is formed by injection moldingagbolypropylene resin or the
like and is capable of storing the needle tubeThe wing-like members 5 are formed by
injection molding of a soft resin such as a virtylocide resin.

[0032]

As illustrated in FIG. 2A, the hub 3 is formedrfr@a hub base portion 7 with
the rear end connected to a flexible tube 6 amdadl €ylindrical portion 71 extending
from the front end of the hub base portion 7 inftbat-end direction. The rear end of

the needle tube 2 is supported by the front entdeosmall cylindrical portion 71.



[0033]

The hub 3 is formed by injection molding of a $atic resin such as
acrylonitrile-butadiene-styrene copolymer resin G\sin), for example.
[0034]

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

[0035]

The rear end of the hub base portion 7 has apamms 73 and 73 in symmetry
with respect to the central axis of the small ajfical portion 71 as illustrated in FIGs.
2Aand 2C. The arms 73 and 73 are provided aload¢ength of the small cylindrical
portion 71 with a space from the hub base portionEHach of the arms 73 has a hook
73b via a neck portion 73a. The front end of thekh73b has an inclination surface 73c
from the front end side to the rear end side shahthe side of the surface in proximity to
the small cylindrical portion 71 is sharpened.

[0036]

The hub base portion 7 is formed form an ABS rasidescribed above, and
thus the arms 73 and 73 are pressurized in an aireation and are elastically
deformable in the direction of the small cylindtipartion 71. When being
depressurized, the arms 73 and 73 can return writjieal state due to their elasticity.
[0037]

As illustrated in FIGs. 2A to 2C, a first protrasiportion 74 and a second
protrusion portion 75 are provided on the outeipgheral surface of the front end of the
small cylindrical portion 71. The first protrusiportion 74 is provided on the front end
of the small cylindrical portion 71, and the secpnotrusion portion 75 is provided
closer to the rear end side than the first prabrugiortion 74 with a first predetermined

space from the first protrusion portion 74.



[0038]

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

[0039]

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

[0040]

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

[0041]

In the following description, the distance frone throtrusion end of one first
protrusion portion 74 to the protrusion end of dtiger first protrusion portion 74 will be
called “height”, and the maximum width in a directiorthogonal to both the height
direction of the first protrusion portions 74 ahe txial line of the small cylindrical
portion 71. The foregoing definition also applieshe second protrusion portions 75.
[0042]

In the foregoing embodiment, one each pair optieérusion portions 74 and
75 is provided on the outer peripheral surfacdefftont end of the small cylindrical
portion 71.  Alternatively, one each of the proiwagportions 74 and 75 may be
provided. In addition, the first protrusion port#®74 and the second protrusion portions
75 protrude with a phase shift of 90 degrees, Hmiptesent invention is not limited to

this. The first protrusion portions 74 and theosetprotrusion portions 75 may have a
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phase shift of another degree as far as the fiostysion portions 74 and the second
protrusion portions 75 do not protrude in pardthetach other (0 or 180 degrees).
[0043]

As illustrated in FIGs. 3A to 3C, the protectandludes a width-increased
portion 42 that gradually increases in width frdma front end side to the rear end side in
a planar view (see FIG. 3B) at the rear end ofgelaylindrical portion 41. The internal
space in the large cylindrical portion 41 is setsthat the small cylindrical portion 71
(including the protrusion portions 74 and 75) idadble therein.

[0044]

The rear end of the width-increased portion 4Rihes insertion portions 42a
and 42a into which the arms 73 and 73 are insertBdch of the insertion portions 42a
includes a window 42b on a lateral side such tiehbok 73b of the arm 73 inserted into
the insertion portion 42a is locked at the wind@k.4 That is, the arms 73 and the
hooks 73b of the hub base portion 7 and the ilgeportions 42a and windows 42b of
the protector 4 constitute a first lock unit.

[0045]

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

[0046]

As illustrated in FIGs. 3A and 3B, the protruspaces 43 and 43 are plate-like
members that extend to the rear end side whileingltoward the axial line of the
protector 4. A pair of protrusion pieces 43 ands4@ovided continuously from the rear
end of the large cylindrical portion 41 in a honglly symmetrical manner (see FIG.
3A). The lateral direction corresponds to a thixdal line orthogonal to the axial line of
the protector 4 in the present invention.

[0047]

The protrusion pieces 43 are curved in a conver fautward from the axial
line of the protector 4. The distance betweerptiorusion ends of the pair of
protrusion pieces 43 and 43 is set to be equal lmnger than the height of the second
protrusion portions 75 and 75. In the present ehmbent, the distance between the

11



protrusion ends of the pair of protrusion piecesad® 43 is set to be substantially equal
to the diameter of the small cylindrical portion 71
[0048]

Since the protector 4 is formed from a polypropgleesin as described above,
the protrusion pieces 43 are elastically deformabtke direction away from the axial
line of the large cylindrical portion 41 (the han#al direction illustrated in FIG. 3A).
[0049]

The side wall portions 44 are provided with a secpredetermined space from
the front end side of the protrusion pieces 43astated in FIGs. 3Aand 3B. The
second predetermined space (the distance frommdhednds of the side wall portions 44
to the rear ends of the protrusion pieces 43)hstantially identical to the first
predetermined space (the distance from the rear @frttie first protrusion portions to the
front ends of the second protrusion portions) enghesent embodiment. However, the
present invention is not limited to this but them®d predetermined space may be equal
to or smaller than the first predetermined space.

[0050]

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

[0051]

The distance between the pair of side wall postidh and 44 is equal to or
longer than the width of the protrusion portionsardl 75, and is equal to or shorter than
the height of the protrusion portions 74 and 7% the present embodiment, the distance
between the pair of side wall portions 44 and 4&ktgo be substantially equal to the
diameter of the small cylindrical portion 71.

[0052]

Each of the side wall portions 44 is formed fropea of plate spring members

12



44a and 44a. The plate spring members 44a extemdtiie inner peripheral surface of
the large cylindrical portion 41 toward the cergleng the horizontal direction. In
addition, there is a space provided between the pfaing members 44a and the inner
peripheral surface of the large cylindrical port#tin(the width-increased portion 42).
The protector 4 is formed from a polypropylenenes described above and thus the
plate spring members 44a are elastically deformalie@ard of the large cylindrical
portion 41 (the vertical direction illustrated ifG= 3A). The protrusion ends of the pair
of plate spring members 44a and 44a constitutioh e&the side wall portions 44 have a
slit 44b formed by a predetermined space therelegtwe

[0053]

In the present embodiment, the slits 44b are fdriyethe pairs of plate spring
members 44a, but the present invention is notdithit this. The slits 44b may be
formed by making grooves in the side wall portidas
[0054]

Next, an operation of storing the needle tube@time protector 4 in the
medical needle with a protector 1 after removahfieoblood vessel or the like will be
described with reference to FIGs. 4A, 4B and 5.

[0055]

When the needle tube 2 is inserted into a blosdeleor the like, as illustrated
in FIG. 4A, the hooks 73b at the front ends ofdhas 73 in the hub base portion 7 are
locked in the windows 42b of the protector 4 sd tha needle tube 2 is protruded from
the protector 4.

[0056]

Accordingly, after the removal of the needle t@kdeom the blood vessel or the
like, the arms 73 are pressurized in the direaticerrow and are elastically deformed in
the direction of the small cylindrical portion H.unlock the hooks 73b from the
windows 42b.

[0057]
Then, as illustrated in FIG. 4B, the hub 3 is ntblkackward while the arms 73

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

[0058]

Then, when the hub 3 is moved backward, the segmtdision portions 75
and 75 abut with the protrusion pieces 43 and 4lBuagrated in FIG. 5A. The
protrusion pieces 43 are elastically deformabléessribed above, and thus are guided by
the slopes 75a of the second protrusion portiona #te direction away from the axial
line of the large cylindrical portion 41 (the vesti direction illustrated in FIG. 5A).

[0059]

After that, as illustrated in FIG. 5B, when thédliuis further moved backward
and the needle tube 2 not illustrated in the drguwsrstored in the large cylindrical
portion 41, the protrusion pieces 43 and 43 go theesecond protrusion portions 75 and
75 and return to the original state by their etatsti Then, the protrusion pieces 43 and
43 are fitted into clearances between the firstrpsoon portions 74 and the second
protrusion portions 75. Accordingly, in a planaw (see FIG. 5B), the rear ends of the
protrusion pieces 43 and 43 are locked by the fads of the second protrusion portions
75 and 75.

[0060]

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

[0061]

That is, the protrusion pieces 43 and the sidépeations 44 of the protector 4
are sandwiched between the protrusion portionsyd4/a of the hub 3. In the present
embodiment, the protrusion portions 74 and 75 etilb 3 and the protrusion pieces 43

and the side wall portions 44 of the protector dstitute a second lock unit of the present
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invention.
[0062]

As a result, the protrusion pieces 43, the sidepeations 44, and the
protrusion portions 74 and 75 cannot be unlockeessrthe protrusion pieces 43 are
deformed outward, and thus the needle tube 2 wilbe protruded again from the large
cylindrical portion 41. This makes it possiblept@vent wrong insertion.

[0063]

Next, the operation of assembling together tharsgely molded hub 3 and
protector 4 will be described with reference to §I16A to 6D.
[0064]

To assemble the hub 3 into the protector 4, thet fend side of the hub 3 is
inserted into the rear end side of the protectorAt this time, if an attempt is made to
insert the front end side of the hub base portiorid’the rear end side of the protector 4
in such a manner as to insert the pair of armsd378 of the hub base portion 7 into the
insertion portion 42a of the large cylindrical pont41, the space between the protrusion
ends of the pair of protrusion pieces 43 and 4®jisl to or shorter than the height of the
second protrusion portions 75 and 75 and thustime €nds of the second protrusion
portions 75 and 75 hit against the protrusion €rets ends) of the protrusion pieces 43
and 43.

[0065]

Accordingly, as illustrated in FIG. 6A, the praiac4 and the hub 3 are
relatively rotated 90° around their central axeghen, when an attempt is made to insert
the front end side of the hub 3 into the rear et of the protector 4, the protrusion
pieces 43 are elastically deformable as describedea and thus the protrusion pieces 43
are guided along the slopes 74a of the first psatruportions 74 and deformed in the
direction away from the axial line of the largeinglrical portion 41, and then the first
protrusion portions 74 and 74 pass through theysion pieces 43 and 43 and move
toward the front end side.

[0066]
Further, as illustrated in FIG. 6A, when the pdiside wall portions 44 and 44
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is oriented in the vertical direction, the widthedition of the first protrusion portions 74
is aligned with the vertical direction. The distarbetween the pair of side wall portions
44 and 44 is set to be equal to or longer thamvttith of the first protrusion portions 74,
and thus the first protrusion portions 74 passuinathe side wall portions 44 and 44.
[0067]

In addition, the second protrusion portions 75 @na@re relatively rotated 90°
around the central axes, which makes it possibtedeent a collision with the protrusion
pieces 43.

[0068]

Then, when the hub 3 is moved forward, the segootiusion portions 75 and
75 hit against the side wall portions 44 and 4dlastrated in FIG. 6B.

[0069]

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

[0070]

The state of deformation of the side wall portiddsoy the streaks 76 at this
time will be described with reference to FIGs. 8A/C.
[0071]

First, FIG. 7Ais a cross-sectional view of FI®. tken along line VII-VII.
When the plate spring members 44a and 44a intttis are rotated in the direction of
arrow, the plate spring members 44a and 44a astoally deformable with respective
vertical spaces and thus are pushed into the sti#knd 76 and deformed in the
direction away from the axial line of the largeingtical portion 41 as illustrated in FIG.
7B.

[0072]

When the plate spring members 44a and 44a atedatathe direction of

arrow, the plate spring members 44a and 44a gotbgestreaks 76 and 76 and return to

the original state due to their elasticity as tllated in FIG. 7C. Accordingly, the streaks

16



76 and 76 are fitted into the slits 44b betweerpties of opposed plate spring members
44a and 44a.
[0073]

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

[0074]

In addition, the second protrusion portions 75 @h@re rotated in the state of
having moved forward closer to the front end sidmtthe protrusion ends of the
protrusion pieces 43 and 43. Accordingly, astithted in FIG. 6D, the second
protrusion portions 75 and 75 are arranged clastret front end side than the protrusion
ends (rear ends) of the protrusion pieces 43 anvdW8 forcedly opening the protrusion
pieces 43 and 43.

[0075]

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

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

[0076]

When the hub 3 is further moved forward and tinesar3 collide with the
insertion portions 42a, the arms 73 have inclingthses 73c at front ends and thus are
gradually pressurized and deformed toward the stghfidrical portion 71 and inserted
into the insertion portions 42a. When the hubf8rnther moved forward in that state,
the hooks 73b at the front ends of the arms 7Jhréwewindows 42b and the arms 73 are
released from the pressure. Accordingly, the atgnseturn to the original state due to

their elasticity and the hooks 73b are locked emimdows 42b.
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[0077]

As a result, as illustrated in FIG. 4A, the hutaB be assembled into the
protector 4.

[0078]

Next, a medical needle with a protector accordling modification example of
the present embodiment will be described with exfee to FIGs. 8Ato 8C.
[0079]

A hub 3 according to the modification exampleHerthas a first flat surface
74b on part of the outer peripheral surface ofitlse protrusion portion 74 in the vertical
direction (see FIG. 8A) as illustrated in FIG. 8AThe first flat surface 74b connects to
other outer peripheral surfaces of the first piom portion 74 via step portions 74c.
[0080]

In addition, the inner peripheral surface of agettor 4 according to the
modification example has a second flat portion d®esponding to the first flat portion
74b along the axial line of the protector 4 frora tfont end to rear end as illustrated in
FIG. 8B. The second flat portions 45 are vertycphovided on the inner peripheral
surface of the large cylindrical portion 41 andmect to other inner peripheral surfaces
of the large cylindrical portion 41 via step ponso45a corresponding to the step portions
74c.

[0081]

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

example, the hub 3 can be moved backward more &itgoot

Reference Signs List

[0082]
1 Medical needle with a protector
2 Needle tube
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42a
42b
43
44
44a
44h
73
74
75
76

Hub

Protector

Wing-like portion

Hub base portion
Insertion portion (first lock unit)
Window (first lock unit)
Protrusion piece

Side wall portion

Plate spring member

Slit

Arm (first lock unit)

First protrusion portion
Second protrusion portion

Streak
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CLAIMS
1. A medical needle with a protector comprising:

a hub at a front end supporting a rear end okdledube;

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

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

a second lock unit that locks the hub to the jgtoten a manner incapable of
unlocking with the needle tube stored in the prtoteevherein

a front end of the hub includes:

a pair of first protrusion portions that is prosetlon a first axial line orthogonal
to an axial line of the hub and is individually prmled in a direction away from an outer
peripheral surface of the hub; and

a pair of second protrusion portions that is aytmal to the axial line of the
hub at a first predetermined space from the firstrpsion portions to the rear end side, is
provided on a second axial line crossing the éixsal line at a predetermined angle as
seen from the axial line of the hub,

a rear end of the protector includes:

a pair of protrusion pieces that is provided ¢hi@ axial line orthogonal to an
axial line of the protector, extends individuallgrih an inner peripheral surface of the
protector toward the axial line of the protectorle&imclining toward the rear end side,
and is elastically deformable in a direction awayf the axial line of the protector; and

a pair of side wall portions that is provided ba inner peripheral surface of
the protector with a second predetermined spaca émor smaller than the first
predetermined space from the protrusion pieceseoptotector to the front end side and
is opposed to each other on a fourth axial linesing the third axial line at the
predetermined angle as seen from the axial lilkeoprotector,

the second lock unit is configured such that, wihemeedle tube is stored in
the protector, front end sides of the side waltipos of the protector are locked to the

first protrusion portions of the hub and rear eidés of the protrusion pieces of the
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protector are locked to the second protrusion @astof the hub, and

a space between the pair of side wall portiosgtito be equal to or larger than
a maximum width of the both protrusion portionsha direction orthogonal to the first
axial line as seen from the axial line of the hotl amaller than a distance from one
protrusion end to the other protrusion end of edc¢he protrusion portions.
2. The medical needle with the protector accorttingjaim 1, wherein

the outer peripheral surface of the hub has alstikong the axial line of the
hub, and

the side wall portions have a slit through whioh streak passes.
3. The medical needle with the protector accorttingjaim 2, wherein

the side wall portions are formed from a pair latg spring members elastically
deformable in a direction in which the side walitiams of the protector are separated
from the axial line of the protector, and

the slit is formed by separating the opposingrpsadn ends of the plate spring

members from each other at a predetermined distance
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