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(57) Claim {1, ‘A piercing needle comprising:

a cylindrical outer needle;

an outer needle hub fixed to a proximal end of said outer needle and having
an internal cavity which communicates with said outer needle;

an inner needle which is provided to be freely inserted in and removed from
said outer needle through said outer needle hub and adapted to be inserted in said
outer needle such that a needle tip of said inner needle projects from a distal end
of said outer needle;

an inner needle hub which is fixed to a proximal end of said inner needle and
can be fitted in said outer needle hub; and

a valve disc which is arranged to close the internal cavity oi said outer needle

~hub, and through which a rod-like member can be inserted,

wherein side holes are formed in a distal end portion of said outer needle to
communicate with a gap between said outer and inner needles and thereby with the
internal cavity of said outer needle hub, and

said outer needle hub has air vent means which allows the internal cavity of
said outer needle hub to communicate with the outer atmosphere, and a
hydrophobic vent filter is interposed between said internal cavity and said air vent
means.
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1. Field of the Invention

The present invention relates to a piercing needle
which is temporarily indwelled in a blood vessel in per-
forming, e.g., blood transfusion or fluid therapy.

2. Description of the Related Art

Conventionally, when blood transfusion or fluid
transfusion, for example, is to be performed into a
blood vessel, a piercing needle is pierced into a blood
vessel with its inner and outer needles assembled
together. Thereafter, only the inner needle is pulled
out, and a connector of, e.g., a blood transfusion set
(or a fluid therapy set) is connected to an outer needle
hub, thereby performing the cperation of interest.
However, during the manipulation of pulling out the
inner needle and connecting the connector, blood may
leak from the outer needle hub. In order to prevent
this blood leakage, piercing needles in each of which
a valve disc is provided in an outer needle hub have
been conventionally proposed (Unexamined Published
Japanese Patent Application Nos. 60-88562 and
63-197463).

In such a conventional puncturing needle incor-
porating a valve disc, however, when an inner needle is
pulled out during a manipulation, air remaining in an
outer needle hub cannot be vented due to the sealing

properties of the valve disc itself. For %this reason,
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the outer hub cannot be filled with blood, and this
makes it impossible to confirm a so-called flashback in
the outer needle hub unless a specially cumbersome mani-
pulation is performed.

To solve the above problems, Unexamined Published
Japanese Patent Application No. 63-197463 proposes
an injection device in which vent means is provided in
the side wall of coupling means corresponding to the
outer needle hub to vent air frorm the coupling means
chamber and to prevent leakage of a liquid.

The vent means disclosed in the above proposal,
however, adopts a structure in which a cylindrical hole
is formed in the side wall of the coupling means and
a cylindrical filter is fitted in the hole. Therefore,
the manufacture of the puncturing needle is complicated
to result in a high cost, and there is another disadvan-
tage that the filter may be removed during the manufac-
ture. In addition, during the blood vessel piercing
manipulation, the filter portion may be closed with
fingers, thus disenabling the reliable confirmation of
a flashback. Furthermore, the vent means disclosed in
the above préposal has a saddle for preventing blood
from being brought into contact with air through the
filter. This saddle is formed outside the «=fupling
means and can slide to cover the film. However, this
saddle mechanism also has a complicated structure, and

this also results in a cumbersome manufacture or
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8 complicated manipulation. In other words, this saddle

lacks reliability and ease in manipulation.
In addition, since the position of the filter is
separated from the position of the valve, air in the hub

may remain between the filter and the valve disc.
? Summary of the Invention

The present invention has been made so soive the
above problems and has its object to provide a piercing
needle or cannula in which a flashback can be reliably
confirmed with a simple structure, no air remains in
a hﬁb,.and blood is not brought into contact with air
through a filter to result in a high safety.

In order to achieve the above object, there is pro-
vided a piercing needle comprising a cylindrical outer
cénﬂular or needle, an outer needle hub fixed to a
prokiﬁal end of the outer needle and having an internal
cavity.Which communicates with the outer needle, an
inner needle which is provided to be freely inserted in
and rembved from the outer needle through the outer
needle hub and adapted to be inserted in the outer
needle such that a needle tip of the inner needle pro-
jects from a distal end of the outer needle, an inner
needle hub which is fixed to a proximal end of the inner
needle and can be fitted in the outer needle hub, and
a valve disc which is extended to close the internal
ca§ity of the outer needle hub, and through which a rod-

like member can be inserted, wherein side holes are
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formed in a distal end portion of the outer needle to
communicate with a gap between the outer and inner
needles and with the internal cavity of the outer needle
hub, and the outer needle hub includes a vent filter
which allows the internal cavity of the outer needle hub
to communicate with the outer atmosphere, the vent
filter being adjacent to the valve disc.

The valve disc has a disk-like portion, and cut
portions are formed in this disk-like portion. Upon
inserticn of the rod-like member or the tubular member
into this thin-wall portion, the central portion of the
valve disc is turned up forward. This turned portion of
the valve disc covers the inner circumferential surface
of the vent filter.

The inner needle hub which is fitted in the outer
needle hub is pierced in a blood vessel. In this case,
since the present invention includes the vent filter
provided adjacent to the valve disc in the outer needle
hub, air originally present in the outer needle hub is
pushed out from this filter portion by the blood
pressure of blood flowing from the side hole formed in
the outer needie. As a result, air which is present in
a position close to the valve disc on the inner circum-
ferential surface of the outer needle hub where air is
most likely to remain can be removed and replaced with
blood.

By connecting the connector as tha rod-like member
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to the outer needle hub, the central portion of the

valve disc having the cuts is turned wup forwaré. The
inner circumferential portion of the ring-like vent
filter is covered with this turned portion of the valve
disc.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the descriptiun, or may be
learned by practice of the invention. The Bbjects and
advantages of the invention may be realized and obtained
by means of the instrumentalities and combinations
particularly pointed out in the appended claims.

Brief Description of the Drawings

The accompainying drawings, which are incorporated
in and constitute a part of the specification, illus-
trate presently preferred embodiments of the inventieon
and, together with the general description giVeQ‘above
and the detailed description of the preferred emani—
ments given below, serve to explain the principlés of
the invention.

Fig. 1 is a partially sectional view showing
a piercing needle according to the present invention;

Fig. 2 is a partially sectional, view showing
an outer needle hub which is one component of the
piercing needle according to the present invention;

Fig. 3 is an enlarged view showing a portion around

a vent filter shown in Fig. 2;
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Fig. 4 is a sectional view taken along a line
IV_—‘IV'of Fig. 2;

" Fig. 5 is a sectional view taken along a line
V -V of Fig. 2;

Fig. 6 is a perspective view showing an example of
a valve disc;

Fig. 7 is a side view of Fig. 6;

Fig. 8 is a partially sectional view for explaining
the manipulation of the piercing needle according to the
present invention;

Fig. 9 is a partially sectional view for explaining
the manipulation of the piercing needle according to the
present invention; and

Fig. 10 is a partially sectional view for
explaining the manipulation of the piercing needle
according to the present invention.

Detailed Description of the Preferred Embodiments

An embodiment of a piercing needle according to the

present invention will be described below with reference

to Figs. 1 to 10. Fig. 1 is a partially sectional view

showing the piercing needle according to thke present

invention. As shown in Fig. 1, a piercing needle 1 of

" the present invention has a cylindrical outer needle

(cannula) 10; an outer needle hub 20 fixed to a proximal
end 11 of the outer needle 10 and having an internal
cavity 25 which communicates with the outer needle 10;

an inner needle 50 which is provided to be freely
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inserted in and removed from the outer needle 10 through

the 6u%er,needle hub 20 and is fitted in the outer

needlé 10 so that its needle tip projects from a distal

end 12 of the outer needle 10; an innexr needle hub 60

which is fixed to a proximal end 51 of the jinner needle
50 and can be fitted in the outer needle hub 20; and “
a valve disc 70 which is extended to close the internal
cavity 25 of the outer needle hub 20 and through which
a rod-like member or a tubular member (not shown) can be
inserted. 1In addition, the outer needle hub 20 has air
vent holes 27 (shown in Fig. 2) which allow the internal
cavity 25 of the outer needle hub 20 to communicate with
the outer atmosphere. A ring-like vent filter 80 is
provided at the end portions of the air vent holes 27 on
the inte%nal cavity side. |

Morgsspecifically, at least one side hole (in this
embodiment, three side holes 15 are illustrated) is
formed in the distal end portion of the outer cannular
or needle logx Therefore, even when the outer needle 10
and the inner needle 50 are assembled together, the
outer atmosphere and the internal cavity 25 of the outer
needle hub 20 communicate with each otherfthrough these
gide holes 15. That is, although the distal end 12 of
the outef néedle 10 is in tight contact with the inner
needle 50//a small gap is formed between the outer
needle 10 and the inner needle 50 except for that

portion. ‘as the outer needle 10, a plastic needle
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consisting of a fluorine-based resin such as Teflon or

- an olefine-based resin such as polypropylene or

polyethylene is commonly used.

As shown in Fig. 2, the outer needle hub 20 fixed
to the proximal end 11 of the outer needle 10 has the
air vent holes 27 which allow the internal cavity 25 of
the outer needle hub 20 to communicate with the outer
atmosphere. In this embodiment, the outer needle hub 20
is constituted by two components, and this facilitates
not only the formation of the air vent holes 27 but also
the insertion of the vent filter 80 and the valve disc
70 into the outer needle hub 20 as will be described
below. That is, the outer needle hub 20 is constituted
byltwo parts, a first outer needle hub body 30 and a
second outer needle hub body 40. The first outer needle
hub body 30 is substantially cylindrical and has a
tapered portion 31 for caulking and fixing the outer
needle 10 in its internal cavity The first outer needle
hub body 30 also has a projecting portion 33 and a flat
portion 35 on the outer circumferential surface of its
rear end portion. A rear end portion 35a of this flat
portion 35 is tapered and in contact with the filter 80
to be described later (Fig. 3). In addition, as shown
in Figs. 4 and 5, continuous trenches for forming the
air vent holes 27 are formed in the outer circumferen-
tial surfaces of the projecting portion 33 and the flat

portion 35 of the first outer needle hub body 30. It is
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preferable to form a plurality of such trenches (air

vent holes 27) particularly with equal intervals there-
between along the circumferential direction. The second
outer needle hub body 40, on the other hand, is also
cylindrical. A tapered surface 41, and more preferably
a lure-tapered surface, in which a red-lika member such
as a connector (to be descriked later) is fitted, is
formed in the rear portion of an internal cavity of the
second outer needle hub body 40. In addition, a recess
portion 42 for inserting the valve disc 70 and the vent
filter 80 to be described later is formed. The front
portion of an internal cavity of the second outer needle
hub body 40 is shaped such that the projecting portion
33 and the flat portion 35 of the first outer needle hub
body 30 are fitted in that portion, and this fitting
forms the air vent holes 27. As & result, the outer
needle hub 20 has a projecting portion on its outer
circumferential surface along the circumferential direc-
tion, and an outer atmosphere-side end portion 27b of
each air vent hole is located on the side surface of
this projecting portion. Therefore, even when the
piercing needle is handled while the outer circumferen-
tial surface of the outer needle hub 20 is held during
piercing, these holes are not closed with fingers. Note
that in the formation of the air vent holes 27, the
trenches need not be formed in the outer circumferential

surface of the first outer needle hub body 30 but may be
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formed in the inner circumferential surface of the

second outer  needle hub body 40.

The ring-like vent filter 80 is provided at
internal cavity-side end portions 27a <f the air vent
holes 27 in the internal cavity of the outer needle hub
20. This vent filter 80 has pores through which air can
pass but a liquid such as blood cannot. The range of
the average pore size of the filter 80 may be 0.0l to
0.5 um, preferably 0.1 to 0.2 um. The filter is
constituted by, e.g., a hydrophobic nonwoven fabric
consisting of polypropylene or polyethylene, a
polypropylene porous film, a sintered hydrophobic filter
consisting of a fluorine-based resin or a polyolefin-
based resin such as polypropylene or polyethylene, or
& swollen filter containing a starch-sodium acrylate
graft polymer and polyethylene. The swollen filter is
preferably alr-permeable before the filter is swollen.

The valve disc 70 is provided behind and adjacent
to the vent filter 80. The valve disc 70 especially
preferably has a function of preventing a blood leakage
from the outer needle hub 20 when the inner needle is
pulled out and a connector or the like as the rod-like
member is connected during the manipulation, and a
function (Fig. 10) in which the central portion of the
vialve disc is turned up forward (toward the distal end)
upon insertion of the rod-like member or the tubular

member into the valve disc 70 and this tvrned portion of
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‘the valve disc covers an inner circumferential surface

82 (Fig. 2) of the ring-like vent filter 80. With these
function (particularly the latter), in the situation in
which the outer needle 10 is closed while a connector or
the like is connected and blood is supplied by a blood
pump through the outer needle, a flow of air from the
vent filter 80 into the internal cavity 25 can be pre-
vented even if a load is applied on the internal cavity
25, thereby preventing blood from being brought into
contact with the outer air through thz vent filter 80.

A so-called Y-cuk valve or cross-cut wvalve can be used
as the valve disc 70 having the above functions. A most
preferable practicél example is one having a structure
similar to that disclosed in Unexamined Published
Japanese Patent Applicatiorn No. 60-88562. That is, as
shown in Figs. 6 and 7, a disk-iike portion of this
valve, which consists of a flexible substance, such as
silicone rubbker, is linesrly cut from both the upper and
lower surfaces, thereby forming first and second cut
portions 71 and 72 which cross each other at the
substantially central portion.

The assembly of the inner needle hub 60 and the
inner needle 50 can be inserted into the assembly of the
outer needle hub 20 and the outer needle 10. Note that
as shown in Fig. 1, a filter cap 90 having air per-
meability may be provided in the rear end portion of the

inner needle hub 60, or a wing 95 for facilitating
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'fixing may be formed on the lower surface of the outer

needle hub 20.

A rotation-stop mechanism (not shown) for adjusting

the needle tip of the inner needle 50 is normally pro-

‘vided near the fitted portion of the inner and outer

needle hubs 60 and 20.

Note that the first and second outer needle hubs 30
and 40 constituting the outer needle hub 20 are commonly
formed of a transparent or translucent plastic material
so that a flashback can be visually confirmed.

The manipulation of the piercing needle described
aBove will be described below.

Tirst, as the state before the use, the inner
needle 50 is inserted in the outer needle 10 through the
outer needle hub 2(, as shown in Fig. 1. When the inner
needle hub 60 is completely iuserted in the proximal end
portion of the outer needle hub 20, a needle tip 50a of
the inner needle 50 projects from the distal end of the
outer needle 10, and this enables smooth piercing into
a blood vessel or the like. At this time, the inner
needle 50 and the valve disc 70 are in tight contact
with each other, as shown in Fig. 8. The piercing
needle in this state is plerced into, e.g., a blood
vessel to introduce the outer needle 10 and the inner
needle 50 together into the blood vessel. In this case,
blood flows from the side holes 15 formed in the distal

end portion of the outer needle 10 into the internal
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'cavity 25 of the outer needle hub 20. As shown in

Fig. 3, air in the outer needle hub 20 is pushed out

from the vent filter 80 by a blood pressure and replaced

with blood, and this makes it possible to confirm a

flashback. Subsequently, the inner needle 50 is pulled

- out from the outer needle hub 20 (Fig. 9). In this

case, the valve disc 70 naturally closes to prevent a
blood leakage from the outer needle hub 20. Thereafter,
as shoyn in Fig. 10, a connector 100 as the rod-like
member or the tubular member of a blood transfusion or
fluid transfusion set (not shown) is inserted in the
outer needle hub 20 and fixed such that the distal end
portion of the connector 100 extends through the valve
disc 70. |

At this time, the valve disc 70 deforms, and this
deformation turns up the central portion of the valve
disc forward, as shown in Fig. 10. This turned portion
of the valve disc consequently covers the inner circum-
ferential surface 82 of the ring-like vent filter.

The outer needle hub of the piercing needle
according to the present invention has air vent holes
which allow the internal cavity of the outer needle hub
to communicate with the outer atmosphere, and the vent
filter provided at the internal cavity-side end portions
of the air vent holes, Therefore, when the inner needle
hub fitted in the outer needle hub is pierced into a

blood vessel, air in the outer needle hub is pushed out
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from this filter portion by a blood pressure and

replaced with blood. The result is easy and reliable

confirmation of a flashback. The manufacture of this

piércing needle is also easy. In addition, since the

vent filter is provided adjacent to the valve disc
extended in the outer needle hub, it is possible to

effectively remove air in a portion claose to the valve

_disc on the inner circumferenfial surface of the outer

needle hub. Furthermore, the outer needle hub has a
projecting portion on its outer circumferential surface

along the circumferential direction, and the outer

atmosphere-side end portions of the air vent holes are

formed in the side surface of this projecting portion.
Therefore, even when the blood vessel piercing is per-
formed by holding the outer circumferential surface of
the outer needle hub, the air vent holes are prevented
from being closed with fingers. When a connector as the
rod-like member or the tubular member is connected to
the guter needle hub, the central portion of the valve
disc having the cuts 1s turned up forward, and the inner
circtmferential surface of the ring-like vent filter is
covered with this turned portion of the valve disc. As
a result, blood is prevented from being brought into
contact with the outer air through the vent filter.
Additiona) advantages and modifications will
readily occur to those skilled in the art. Therefore,

the invention in its broader aspects is not limited to
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the specific details, and representative devices shown
and described herein. Accordingly, various modifica-
tions may be made without departing from the spirit or
scope of the general inventive concept as defined by the

appended claims and their equivalents.

The claims form part of the disclosure of this specification.
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The claims defining the invention are as follows:
1. A plercing needle comprising:
a cylindrical outer needle;
an outer needle hub fixed to a proximal end of said outer needle and having
5 an internal cavity which communicates with said outer needle;
an inner needle which is provided to be freely inserted in and removed from
said outer needle through said outer needle hub and adapted to be inserted in said
outer needle such that a needle tip of said inner needle projects from a distal end
of said outer needle;
10 an inner needle hub which is fixed to a proximal end of said inner needle and
can be fitted in said outer needle hub; and
avalve disc which is arranged to close the internal cavity of said outer needle
hub, and through which a rod-like member can be inserted,
wherein side holes are formed in a distal end portion of said outer needle to
15  communicate with a gap between said outer and inner needles and thereby with the
internal cavity of said outer needle hub, and
said outer needle hub has air vent means which allows the internal cavity of
said outer needle hub to communicate with the outer atmosphere, and a
hydrophobic vent filter is interposed between said internal cavity and said air vent

veees 20 means.

2. A needle according to claim 1, wherein said outer needle hub has a
projecting portion on an outer circumferentlal surface thereof, said air vent means
comprises vent holes and outer atmosphere side end portions of said air vent holes
are fermed in a side surface of the projecting portion.
. 25 3.  Aneedle according to claim 1 or 2, wherein said vent filter has a ring-
like shane.
: 4, A piercing needle comprising:
a cylindrical outer needle;
Teen an outer needle hub fixed to a proximal end of said outer needle and having

30 an internal cavity which communicates with said outer needle;
) an inner needle which is provided to be freely inserted in and removed from
said outer needle through said outer needie hub and adapted to be inserted in said

po3VDIBI. 108 26 July 1903
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outer needle such that a needle tip of said inner needle projects from a distal end
of said outer needle;

an inner needle hub which is fixed to a proximal end of said inner needle and
can be fitted in said outer needle hub; and

avalve disc which is arranged to close the internal cavity of said outer needle

‘hub, and through which a rod-like member can be inserted,

wherein side holes are formed in a distal end portion of said outer needle to
allow the internal cavity of said outer needle hub to communicate with an outer
atmosphere through the side holes even when said outer and inner needles are
assembled together,

soid outer needle hub has air vent holes which allow the internal cavity of
said outer needle to communicate with the outer atmosphere, and a vent
hydrophobic filter is interposed between internal cavity-side end portions of said air
vent holes and said valve disc, and

said valve disc has a disk-like portion having cut portions, and when said
rod-like member is inserted in said valve disc, a central portion of said valve disc
is deformed and pushed away from the plane of said valve disc whereby the
deformation covers an inner circumferential surface of said vent fiiter.

5. A piercing needle, substantially as hereinbefore described with
reference to the accompanying drawings.

DATED this 26 July 1993
CARTER SMITH & BEADLE
Fellows Institute of Patent Attorneys of Australia
Patent Attorneys for the Applicant:
TERUMO KABUSHIKI KAISHA

PeIVDOSI. 08 26 July 1050
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Abstract of the Disclosure (Fig. 1)

"PIERCING NEEDLE"
A piercing needle with which a flashback can be
reliably confirmed and air can be prevented from

remaining in its hub portion. The piercing needle

- comprises an outer needle (10) having a hub (20), an

inner needle (50) to be inserted into the outer needle
(10), a hub portion (60) of which is adapted to be
fitted in the outer needle hub (20), and a valve disc
(70) to close the internal cavity of the outer needle
(L0). A side holes (15) are formed in the distal end of
the outer needle (10). The outer needle hub (20) is
provided with a hydrophobic vent filter (80) near the
valve disc (70) to allow the internal cavity of the
outer needle hub (20) to communicate with the outer

atmosphere,
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