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Safety Apparatus for Hypodermic Needle.

The present invention relates to a safety apparatus for a
hypodermic needle and relates particularly, but not
exclusively, to a syringe having a hypodermic needle

incorporating such an apparatus.

Medical staff, patients and members of the general public are
at risk ‘from needle stick injuries in which a person is
inadvertently pricked by a contaminated hypodermic needle of
a used syringe. Such injuries can result in the victim being
infected with diseases such as AIDS, hepatitis or other

diseases, which are transmitted by bodily fluids.

Preferred embodiments of the present invention seek to

provide a solution to the above problem.

According to an aspect of the present invention there is
provided a safety apparatus for a hypodermic needle, wherein
the needle has an elongate hollow shaft and a tip for

penetrating tissue, the safety apparatus comprising:-

a cover member adapted to be slidably mounted on said shaft
and to be slidable between a first position allowing access
to said tip and a.second position preventing access to said

tip; and

locking means for locking the cover member in said second
position relative to said shaft and comprising at least one
engaging member slidable relative to said cover member and
adapted to engage at least one slot formed in said hollow

shaft.

This provides the advantage that the hypodermic needle can be

used as normal when the cover member is positioned in the
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first position, and when the needle has been, used, for

example after a patient has been injected the cover member
can be slid along the needle until it reaches its respective
second position covering the blade (tip) of the needle and
the engaging member slides into the slot formed through the
needle barrel such that the cover member locks into position.
This prevents other persons from being inadvertently pricked
by the wused needle and therefore prevents exposure to
infectious diseases from needle stick injuries. By using a
slot formed through the needle shaft, this provides the
advantage that the slot can be easily and 1nexpensively
manufactured in a standard needle by cutting out or grinding
away a part of the needle barrel, without the need for high

manufacturing accuracies.

An edge of said slot adjacent the outer surface of said
needle may comprise a first bevelled surface to assist at
least one said engaging member to move into said slot when

the cover member moves into the second position.

This provides the advantage of helping the engaging member to
fall into the slot and engage with the slot when the cover

member is slid over the slot.

An edge of said slot may comprise a second bevelled surface
to prevent said engaging member being removed from said slot

when the cover member is in the second position.

This provides the advantage of helping to prevent the
engaging member becoming detached from the slot and the cover

member moving from the second position.

At least one said engaging member may be a circlip adapted to

be received in a respective recess in the cover member.
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In a preferred embodiment, at least one said slot has a

respective depth greater than half the thickness of the
portion of the circlip located in said slot in a direction
transverse to the longitudinal axis of the needle, to prevent

said circlip being removed from said slot.

This provides the advantage of more secure engagement between
the circlip and that slot, to prevent the.cover member being

moved once it has been locked in the covering position.

Said cover member may comprise at least one arm member
resiliently biased against said shaft in use, wherein a
respective engaging member is provided adjacent a engaging
member is provided adjacent a distal end of at least one said

arm member.

At least one said engaging member may be formed from a harder

material than the corresponding said arm member.

Said cover member may further comprise an absorbent material

for absorbing fluid disposed on said shaft.

This provides the advantage that any fluid, such as blood
from a patient, is absorbed by the cover member thus cleaning

the shaft and reducing the risk of spreading infection.

Said cover member may further comprise at least one reservoir

for collecting fluids disposed on said shaft.

This also provides the advantage of removing any fluid

disposed on the shaft of the used hypodermic needle.

According another aspect of the present invention, there is

provided a syringe comprising a hollow barrel, a needle
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having an elongate hollow shaft and a tip for penetrating

tissue, and a safety apparatus as defined above.

In a preferred embodiment, at least one said slot is formed

on said shaft adjacent said tip.

In a preferred embodiment, at least one said slot is wider in

an axial direction of the shaft than the.corresponding said

engaging member.

This provideSAthe advantage of increasing the likelihood that
the engaging member will engage with the recess and lock the

cover member into the second position.

preferred embodiments of the present invention will now be
described, by way of example only and not in any limitative

sense, with reference to the accompanying drawings in which:-

Figure la is a cross sectional view of a hypodermic needle of
a syringe with a capping assembly of a first embodiment of

the present invention shown in a parked position;

Figure 1b shows the needle of Figure la with the capping
assembly in an intermediate position between the parked

position and a covering position;

Figure lc shows the needle of Figures la and 1lb with the

capping assembly locked into the covering position;

Figure 2 is a side view of a needle of a syringe having a

slot formed therein;

Figure 3 is a top view of the tip of the needle of Figure 2;
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Figure 4 is a side view of the tip of Figures. 2_and 3 with

the capping assembly of Figure 1 slidably disposed thereon;

Figure 5 is a side view of the tip of Figures 2 to 4 with the
capping assembly of Figure 4 locked into the covering

position;

Figure 6 1is a side view of the needle tip and capping
assembly *of Figure 4 showing the reservoir of the capping

assembly;

Figure 7 is a cross sectional view of a needle tip with a
capping assembly of a second embodiment of the invention

disposed thereon;

Figure 8 shows a second embodiment of the slot formed in the

needle comprising an outer bevel;

Figure 9 shows a third embodiment of the slot comprising an

inner bevel; and

Figure 10 shows a fourth embodiment of the slot comprising

both an inner and outer bevel.

Referring to Figures la to 1lc a syringe comprises a
hypodermic needle é connected to a syringe barrel (not shown)
by a luer hub 4. A capping assembly shown generally by 6
comprises a housing 8 formed from durable plastics material
with a circlip, manufactured from a suitable material,
usually metallic 10 received in an aperture 13 (Fighre 4) .

The capping assembly 6 is slidable along needle 2.

Figure la shows the capping assembly in the parked position.
The housing 8 comprises a recess 12 having a tapered surface

14. The front surface of luer hub 4 comprises a
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corresponding tapered projection 16 such that when the

capping assembly 6 is in the parked position as shown in

Figure la the rear surface of the capping assembly 6 sits

flush on the front surface 16 of luer hub 4.

Referring to Figures 2 and 3, needle 2 comprises a blade 18
for penetrating the surface of the skin of a patient (not
shown) . A slot 20 is also formed adjacent blade 18. The
slot passes through the needle 2 and can be easily machined
in an existing standard hypodermic needles during fabrication
without the need for high manufacturing accuracy. Slot 20 is
formed such that it is generally orthogonal to the needles
primary axis and may penetrate to the lumen of the needle. It
has a greater width than circlip 10, to ensure that circlip
10 does not pass over slot 20. The slot 20 is also formed
with sufficient thickness that when circlip 10 is located in
slot 20, more that half of the thickness of the portion of
the circlip engaging the slot is located-in the siot 20. This
prevents circlip 10 being removed from slot 20. Blade 18
comprises a generally oval shaped aperture 22 for permitting
the flow of fluid into a patient when the plunger (not shown)

of the syringe 1s depressed.

Referring to Figures 4 and 5, the operation of capping

assembly 6 will now be described.

After the needle 2 has been used to inject a patient, capping
assembly 6 can be slid along needle 2 (as shown moving from
Figure la through to Figure 1c) until circlip 10 is located
over slot 20. Circlip 10 is an annular spring which‘when in
the position shown in Figure 4 inwardly biases itself against
the surface of needle 2. When the capping assembly is slid
along needle 2 into the position shown in Figure 5 where the
circlip 10 is aligned with slot 20, the inward biasing force

of circlip 10 causes it to snap into place in slot 20. As
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slot 20 is only formed on one side of needle 2,.and a portion

10b of circlip 10 remains in capping assembly aperture 13
then the capping assembly 6 is locked in place over the blade
18 of needle 2 such that access to blade 18 is prevented,
Once the capping assembly 6 is locked into position, it is
impossible to remove the capping assembly without applying
sufficient force to damage the capping assembly 6 or needle

2.

Figure 8 shows a second embodiment of slot 30 having a bevel
32. Bevel 32 is angled to help the circlip 10 move into slot

30 as the capping assembly 6 passes over slot 30.

Figure 9 shows a third embodiment of slot 34 having an
undercut 36 formed in the forward edge of the slot 34. The
undercut 36 helps retain circlip 10 in slot 34. Referring to
Figure 10, a fourth embodiment of slot 38 has both a bevel 32

and undercut 36.

Referring to Figure 6, the capping assembly 6 may further
comprise a reservoir 24 formed in aperture 13. When the
capping assembly 6 is slid along needle 2 any fluid disposed
on the surface of used needle 2 will be trapped by circlip 10
and gathered up in reservoir 24. This results in the surface
of needle 2 being cleaned of bodily fluids and further
reduces the risk 6f infection. Alternatively, an absorbent
material (not shown) may be disposed in reservoir 24 to

absorb fluids disposed on the surface of needle 2.

Referring to Figure 7, a second embodiment of the capping.
assembly is shown with parts common to the embodiment of
Figures 1 to 6 shown by like reference numerals but increased

by 100.
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A capping assembly shown generally as 106 is. mounted on a

hypodermic needle 102 having a recess 120 formed thereon.
Capping assembly 106 comprises a plurality of resilient arms
124 each having an engaging portion 126 formed on the end
thereof. The engaging portions 126 are formed from a
substantially harder material than the arms 124. Arms 124
are formed such that the engaging portions 126 are biased
radially inwardly against the surface of needle 102. It can
be seen -therefore that when capping assembly 106 is slid
along needle 102 until engaging portions 126 are located over
slot 120, the arm 124 will force engaging portion 126 into
the slot 120 thus locking the capping assembly 106 in place
over the blade 118 of needle 102.

It will be appreciated by persons skilled in the art that the
above embodiment has been described by way of example only
and not in any limitative sense, and that various alterations
and modifications are possible without departure from the
scope of the invention as defined by the appended claims. For
example, the capping assembly above has been described in
connection with the hypodermic needle of a syringe. It could
also be applied to other types of hypodermic needles such as

those used on catheter assemblies.
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CLAIMS

1. A safety apparatus for a hypodermic needle, wherein the
needle has an elongate hollow shaft and a tip for penetrating

tissue, the safety apparatus comprising:-

a cover member adapted to be slidably mounted on said shaft
and to be slidable between a first position allowing access
to said tip and a second position preventing access to said

tip; and

locking means for locking the cover member in saild second
position relative to said shaft and comprising at least one
engaging member slidable relative to said cover member and
adapted to engage at least one slot formed in said hollow

shaft.

2. An apparatus according to claim 1; wherein an edge of
said slot adjacent the outer surface of sald needle comprises
a first bevelled surface to assist at least one said engaging
member to move into said slot when the cover member moves

into the second position.

3. An apparatus according to claim 1 or 2, wherein an edge
of said slot comprises a second bevelled surface to prevent
said engaging member being removed from said slot when the

cover member is in the second position.

4. An apparatus according to any one of the preceding
claims, wherein at least one said engaging member is a
circlip adapted to be received in a respective recess in the

cover member.

5. ' An apparatus according to claim 4, wherein at least one

said slot has a respective depth Qreater than half the
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thickness of the portion of the circlip located in said slot

in a direction transverse to the longitudinal axis of the

needle, to prevent said circlip being removed from said slot.

6. An apparatus according to any one of claims 1 to 3,
wherein said cover member comprises at least one arm member
resiliently biased against said shaft in use, wherein a
respective engaging member is provided adjacent a distal end

of at least one said arm member.

7. An apparatus according to claim 6, wherein at least one
said engaging member is formed from a harder material than

the corresponding said arm member.

8. An apparatus according to any one of the preceding
claims, wherein said cover member further comprises an
absorbent material for absorbing fluid disposed on said

shaft.

9. An apparatus according to any one of the preceding
claims, wherein said cover member further comprises at least

one reservolir for collecting fluid disposed on said shaft.

10. A safety apparatus for a hypodermic needle, the needle
comprising an elongate hollow shaft and a tip for penetrating
tissue, the apparaEus substantially as hereinbefore described

with reference to the accompanying drawings.

11. A syringe comprising a hollow barrel, a needle having
an elongate hollow shaft and a tip for penetrating tissue,
and a safety apparatus according to any one of the preceding

claims.



WO 2005/087296 PCT/GB2005/000276

-11-
12. A syringe according to any one of claims 2 to 7 and

claim 11, wherein at least one said slot is formed in said

shaft adjacent said tip.

13. A syringe according to claim 12, wherein at least one

said slot is wider in an axial direction of the shaft than

the corresponding said engaging member.
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