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(54) Title: A SAFETY CANNULA

(57) Abstract

A safety cannula which is arranged to be fitted to a hypodermic syringe, a catheter or other
similar medical appliance. The cannula comprises a hollow hub (31) which is connected with
a hypodermic needle (23) and a sleeve (32) which is located about the hub (31). The sleeve is
slidable longitudinally between a first position at which it exposes the needle (23) and a second
position at which it surrounds the needle (23). The hub (31) and the sleeve (32) are provided
with integrally formed latching elements in the form of projections (56 to 58) on the hub (31)
and groove-like flutes (60, 61, 64, 67, 68 and 69) within the sleeve (32). The latching elements
interengage when the sleeve (32) is in the first position and may be disengaged when the sleeve
(32) is in the first position. Also, the latching elements provide for longitudinal movement of
the sleeve (32) relative to the hub (31) from the first to the second position, and they provide
positive interengagement to prevent further movement of the sleeve (32) relative to the hub (31)
when the sleeve (32) has been moved from the first position to the second position.
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A SAFETY CANNULA
FIELD OF THE INVENTION

This invention relates to a cannula for medical use,

and in particular, to a cannula which provides for a reduced
possibility of needlestick injury during or following its
use. The invention has particular application to a cannula
when fitted to a hypodermic syringe and is hereinafter
described in this context. However, it will be understood
that the invention does have broader application, for
example to a cannula for use in conjunction with a catheter
or infusion set.

BACKGROUND OF THE INVENTION

Whilst needlestick injuries have always presented a

problem to the medical professional, the problem has become
significantly greater as a result of the current prevalence
of Human Immunodeficiency Virus (HIV) and the acute cross-
infection risks that are inherent 1in treating HIV infected
patients. Consequently, there is now a greater
responsibility on institutions that employ medical and
paramedical personnel to provide equipment that is as safe
as possible when used routinely in the provision of
emergency aid and home care, as well as in surgery, hospital
ward and operating theatre situations. However, there 1is
also a conflicting pressure on the healthcare industry, that
is a pressure to reduce expenditure and to minimise costs in
relation to both medical equipment and human resources.
Therefore, there is a need to provide hypodermic syringes
that are both safe to use and inexpensive to produce.
Furthermore, there is a need to provide a low-cost
attachment which can quickly and easily be assembled to a
conventional hypodermic syringe to form a complete unit
which functions to minimise the possibility of needlestick

injury following use of the syringe.
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SUMMARY OF THE INVENTION

The present invention seeks to meet the above stated
requirements by providing a cannula which comprises (ie,
includes):

(a) a hollow body (hereinafter referred to as a “hub”)
which in use is connected with a hypodermic needle or with a
medical instrument that carries a hypodermic needle, and

(b) a sleeve which is located about the hub and which
is slidable longitudinally between a first position at which
it exposes the needle and second position at which it
surrounds the needle.

PREFERRED FEATURES OF THE INVENTION

The hub and the sleeve preferably are provided with
integrally formed latching elements which interengage when
the sleeve is in the first position, which can be disengaged
when the sleeve is in the first position, which provide for
longitudinal movement of the sleeve relative to the hub from
the first to the second position, and which positively
interengage to prevent further movement of the sleeve
relative to the hub when the sleeve has been moved from the
first position to the second position.

The latching elements are preferably arranged so that
they are disengaged by rotating the sleeve relative to the
hub when the sleeve is in the first position.

The hypodermic needle may be connected directly with
the hub but, in order to provide greater flexibility, the
hub preferably is arranged to be connected indirectly to the
needle. In the latter case the hypodermic needle will be
formed with a coupling portion for connecting the needle to
the hub.

The hub preferably 1is arrange to connect directly to
the spigot of a conventional syringe body. Thus, in this
preferred arrangement, the cannula may be provided to adapt
an otherwise conventional hypodermic syringe to achieve the
features of the present invention.

A cap preferably 1is provided to cover the needle
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portion of the cannula in each of its possible forms.

The latching elements of the invention preferably are
formed as interengaging projections and grooves. In a
particularly preferred form of the invention the hub is
formed with integrally moulded radial projections that
engage within groove-like flutes within the sleeve. The
sleeve normally is prevented from rotating relative to the
hub by engagement of one projection in one of the grooves,
and rotation of the sleeve preferably is effected by moving
the projection from its accommodating groove to another
groove whilst, at the same time, elastically deforming a
portion of the hub and/or the sleeve.

The invention will be more fully understood from the
following description of a preferred embodiment of a
hypodermic syringe that integrates the cannula as previously
defined. The description is provided with reference to the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings -

Figure 1 shows a side view of the complete hypodermic
syringe assembly incorporating a cannula and a needle
protecting cap,

Figure 2 shows an exploded perspective view components
of the syringe assembly shown in Figure 1,

Figure 3 shows a perspective partial view of conjoined
portions of the complete syringe,

Figure 4 shows a perspective view of a sleeve portion
of the cannula,

Figure 5 shows a plan view of the upper end of the
sleeve as illustrated in Figure 4,

Figure 6 shows a perspective view of a hub portion of
the cannula,

Figure 7 shows a plan view of the upper end of the hub
as shown in Figure 6,

Figure 8 shows a sectional elevation view of the

syringe assembly with the cannula in a first position
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surrounding the body of the syringe,

Figure 9 shows a view which is similar to that 1in
Figure 8 but with the sleeve in a second position
surrounding the cannula needle,

Figure 10 shows a diagrammatic representation of the
interior of the sleeve when in a developed (open} condition
and shows also the interrelationship of the sleeve with the
hub when the sleeve is in the first position, and

Figure 11 is a view similar to that shown in Figure 10
but with the sleeve and hub portions shown in the second
position.

DETAILED DESCRIPTION OF PREFERRED MODE OF PERFORMING THE
INVENTION

As illustrated, the complete assembly comprises a
syringe 20 having a body portion 21, a plunger 22 and a
hypodermic needle 23. The body portion 21 1is formed
integrally with a pair of lugs 24 at its upper end and with
a spigot 25 at its lower end. The plunger 22 1is provided
for drawing and expelling fluid into and from the syringe
body portion 21 and through the hypodermic needle 23 in the
usual way.

The hypodermic needle 23 includes a hollow needle
portion 26 and a coupling portion 27. The coupling portion
27 includes a socket 28 and a spigot portion 29. The socket
28 1is normally fitted in frictional engagement with the
spigot 25.

A cap 30 is provided optionally for covering the needle
portion 26 and 1is shaped and sized to engage frictionally
with the spigot 29 of the coupling portion 27.

Provided as accessories to the syringe assembly are a
hollow hub 31 and a sleeve 32; although, as previously
indicated, the hub 31 might actually be formed integrally
with or as the coupling portion 27 of the hypodermic needle
23. As illustrated, the hub 31 includes an upper socket
portion 33 which is shaped and sized to receive the spigot

25 of the syringe body. Also, the hub 31 1s formed at its
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lower end with a spigot 34 which is shaped and sized to
receive the socket portion 28 of the coupling 27.

As best seen from Figures 2 and 3 of the drawings, the
hub 31 is interposed between the syringe body 21 and the
hypodermic needle 23. In that position, the hub 31 1is
employed to carry the sleeve 32.

The sleeve 32 is a neat sliding fit over the hub 31 and
is moveable longitudinally between first and second
positions that are shown respectively in Figures 8 and 9.
Finger grips 35 are provided on the outer surface of the
sleeve 32 to facilitate rotational and longitudinal movement
of the sleeve.

Prior to use, the syringe assembly would normally be
provided in the form shown in Figure 1. That is, with the
sleeve 32 located in the first position and the cap 30
covering the hypodermic needle 23. When making the assembly
ready for use, the cap 30 is removed and the sleeve 32 1is
maintained in the first position, as shown in Figure 8.
Then, following use of the syringe, involving injection of a
patient, the sleeve 32 1is moved longitudinally from the
first position shown in Figure 8 to the second position as
shown in Figure 9, so that the entire hypodermic needle 1is
covered and the possibility of needlestick injury 1is
obviated.

The hub 31 and the sleeve 32 are provided with
interengaging latching elements in the form of projections
and groove-like flutes for the purpose of holding the sleeve
32 in the first and second positions relative to the hub.
These latching elements are described as follows with
particular reference to Figures 5 to 7, 10 and 11 of the
drawings.

The hub 31 is formed with a first pair of diametrically
opposed radial projections 56a and b which have downwardly
facing ramp surfaces. Also, the hub is formed with a second
pair of diametrically opposed radial projections 57a and b

which have downwardly facing ramp surfaces. Furthermore,
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the hub 31 is formed with a third pair of diametrically
opposed radial projections 58a and b which have upwardly
facing ramp surfaces. Finally, the hub 1is formed with a
pair of diametrically opposed radial projections 5%9a and b
in the form of lugs that have rounded peripheral surfaces.

For receiving the hub projections 56a and b to 592 and
b, the sleeve 32 1is formed internally with a series of
groove-like flutes, four pairs of which open to the upper
end of the sleeve and two pairs of which have blind ends.
Thus, the sleeve 32 1is formed with a first pair of
diametrically opposed flutes 60a and b which are arranged to
receive the first pair of hub projections 56a and b when the
sleeve 32 1is first assembled to the hub and is moved into
the first position, as indicated in Figures 8 and 10.

As shown in Figures 4, 10 and 11, the sleeve is formed
also with a second pair of diametrically opposed flutes 6la
and b. The flutes 6la and b are separated from the flutes
60a and b respectively by a wall 62 but are joined at their
lower ends by a bridging channel 63. The flutes 6la and b
are intended to receive the hub projections 56a and b when
the sleeve 1is being moved from its first position to its
second position, as shown in Figures 9 and 1l.

The sleeve 32 is also formed with a third pair of
diametrically opposed flutes 64a and b, these flutes being
wider than the others and being intended to accommodate both
of the opposed pairs of projections 57a, b and 5%a, b of the
hub when the sleeve is being assembled to the hub. A rib 65
is located toward the lower end of the flutes 64a and b and
is positioned to trap the projections 57a and b when the
sleeve is pushed into the first position as indicated in
Figure 10.

When located within the flutes 64a and b, the lug-form
projections 59a and b bear against a dividing wall 66 which
separates the grooves 64a and b from a fourth pair of
diametrically opposed flutes 67a and b.

A fifth pair of diametrically opposed flutes 68a and b
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are formed within the sleeve 32 and are intended to receive
the hub projections 58a and b when the sleeve is first
assembled to the hub. The flutes 68a and b are separated
from a sixth pair of diametrically opposed flutes 69a and b
by a dividing wall 70. The flutes 6%9a and b are blind but
they are indicated by reference 69a in Figures 4, 10 and 11.
The flutes 68a and b are intended to receive the hub
projections 58a and b respectively when the sleeve 32 is
first assembled to the hub 31.

A connecting channel 71 1is provided toward the lower
end of the flutes 68a, b and 69a, b to permit lateral
translation of the hub projections 58a and b.

A ledge 72 is positioned in each of the flutes 69a and
b, toward the upper end of the flutes. The ledge 72
provides for interfering engagement between the hub
projections 58a and b when the sleeve is moved into the
second position (as shown in Figures 9 and 11) relative to
the hub.

When the sleeve 32 is assembled to the hub and located
in the first position as indicated in Figure 10, the sleeve
may be moved from the first to the second position (as
indicated in Figure 11) by first rotating the sleeve about
the hub, as indicated by the arrow that is designated by
numeral 73 in Figure 10. Rotation of the sleeve relative to
the hub will be resisted by the lug-form projections 59a and
b engaging with the wall 66 of the sleeve. However, the
resistance may be overcome by forcing rotation and affecting
elastic deformation of the hub and/or the sleeve, so that a
positive feel will be obtained as the lug-form projections
59a and b move into the grooves 67a and b.

Thereafter, the sleeve may be moved from the first
position (as indicated in Figure 10) to the second position
(as indicated in Figure 11), at which time the hub
projections 58a and b will interengage with the ledges 72 in
the flutes 69a and b. The sleeve 32 will not then be

capable of movement from the second to the first position
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and, thus, the needle 26 will be permanently surrounded by
the sleeve.

Variations and modifications may be made in respect of
the invention as above described without departing from the
scope of the invention as defined in the appended claims.
For example, provision may be made to locate the sleeve in
the second position as a starting point and so avoid the
need for the cap 30. Then, the sleeve may be moved from the
second position to the first position whilst the syringe is
being used, and the sleeve may finally be moved from the
first position again to the second position where it will
function to protect against needlestick injury. However, it
will Dbe understood that the specifically described
arrangement of projections and flutes will need be modified

to accommodate this arrangement.
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THE CLAIMS
1. A cannula which comprises:

(a) a hollow hub which in wuse 1is connected with a
hypodermic needle or with a medical instrument that carries
a hypodermic needle, and

(b) a sleeve which is located about the hub and which is
slidable longitudinally between a first position at which it
exposes the needle and second position at which it surrounds
the needle.

2. A cannula which comprises:

(a) a hollow hub which in wuse 1s connected with a
hypodermic needle, and

(b) a sleeve which is located about the hub and which is
slidable longitudinally between a first position at which it
exposes the needle and second position at which it surrounds
the needle.

3. A cannula which comprises:

(a) a hollow hub which in wuse 1is connected with a
hypodermic needle, and

(b) a sleeve which is located about the hub and which 1is
slidable longitudinally between a first position at which it
exposes the needle and second position at which it surrounds
the needle;

the hub and the sleeve being provided with latching elements
which interengage when the sleeve is in the first position,
which can be disengaged when the sleeve is in the first
position, which provide for longitudinal movement of the
sleeve relative to the hub from the first to the second
position, and which positively interengage to prevent
further movement of the sleeve relative to the hub when the
sleeve has been moved from the first position to the second
position.

4, The cannula as claimed in claim 3 wherein the latching
elements are integrally formed with the hub and the sleeve.
5. The cannula as claimed in claim 3 or claim 4 wherein

the latching elements are arranged so that relevant ones of
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the latching elements are disengaged by rotating the sleeve
relative to the hub when the sleeve 1s 1in the first
position.
6. The cannula as claimed in claim 5 wherein the latching
elements are formed as interengaging projections and groove-
like flutes.
7. The cannula as <claimed in claim 6 wherein the
projections are formed integrally with the hub as radial
projections and the flutes are formed as longitudinally
extending flutes within the wall of the sleeve.
8. The cannula as claimed in claim 7 wherein one of the
projections locates within one of the flutes in a manner
which inhibits rotational movement of the sleeve relative to
the hub when the sleeve is in the first position, wherein a
wall separates said one of the flutes from another flute,
and wherein the sleeve is arranged to be rotated relative to
the hub by affecting elastic deformation of a portion of the
sleeve and/or a portion of the hub.
9. The cannula as claimed in any one of claims 2 to 8
wherein the hypodermic needle 1is connected directly and
permanently to the hub.
10. The cannula as claimed in any one of claims 2 to 38
wherein the hypodermic needle is formed with a coupling
portion and the hub is connected to the hypodermic needle by
way of the coupling portion.
11. The cannula as claimed in claim 7 wherein the hub is
formed with at least four projections and the sleeve 1is
formed with complementary flutes which are arranged to
accommodate the projections and to permit assembly of the
sleeve to the hub by moving the sleeve in a longitudinal
direction relative to the hub, and wherein the sleeve 1is
formed with further flutes which are arranged to receive the
projections when the sleeve is rotated relative to the hub,
and wherein at least one of the projections is engagable in
interlocking relationship with a ledge when the sleeve is

rotated and thereafter is moved longitudinally from the



WO 98/10816 PCT/AU97/00600

- 11 -
first position to the second position relative to the hub.
12. The cannula substantially as shown in the accompanying

drawings and substantially as hereinbefore described with

reference thereto.
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