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Needle Shroud Assembly

This invention relates to a needle shroud assembly and to injection

devices incorporating such assemblies.

A medical syringe is often placed in a pen-like firing device or a holder of

barrel form. The more sophisticated devices have a trigger which, when

actuated, causes the dose to be administered automatically. The barrel-like

holders make handling the syringe easier, but however the syringe is mounted,

its needle has to project from the forward end, at least at the time of

administering the dose. At other times, it is highly desirable for the syringe

needle to be shrouded to prevent needle-stick injuries. It is also desirable to hide

the needle in cases of patient needle phobia.

It is known to provide needle shroud assemblies in which an integral

sprung latch is mounted on either the barrel or the shroud and is unlatched by

pressing an externally accessible button so freeing the shroud for retraction

movement. The use of an integral latch has problems associated with it because

the design of the latch is inevitably a compromise between the requirement for

the appropriate degree of flexural stiffness, the required robustness of the latch

and the extent of the mutual abutment surfaces when the two items are latched

together.

Accordingly, in one aspect, this invention provides a needle shroud

assembly for a syringe holder, said assembly comprising:

a barrel;

a needle shroud captively telescoped relative to the forward end of the

barrel for movement between an extended position and a retracted position;



shroud bias means urging said shroud towards said extended position,

and

a locking element mounted for movement between a safe position in

which retraction movement of said needle shroud is prevented or limited, and a

live position in which said needle shroud may pass towards its retracted position;

one of said shroud and said locking element having a keyway and the

other thereof having a cooperating key arranged such that relative movement of

said key with respect to said keyway is obstructed when said locking element is

in its safe position.

The term 'key' is used broadly to mean a projecting element that

cooperates with a keyway. The term 'keyway' is used broadly to mean a

structural or non-structural path along which a key may pass. It may be a

groove, or slot, or it may be an unobstructed region bordered along the path or

at one end thereof by an abutment surface, to just one or both sides of the path.

It should be noted that the reference to obstruction of movement does not

preclude initial movement prior to encounter with said obstruction.

Preferably said needle shroud is provided with said key and said locking

element is provided with said keyway, although the opposite arrangement is

possible.

Preferably said locking element comprises a locking collar mounted for

limited rotational movement relative to said barrel and having an externally

accessible actuating portion. The locking element is preferably biased by bias

means towards its safe position. The bias means may be a separate spring or it

may be integrally formed with said locking element or a component in proximity



thereto.

Preferably a latch arrangement is provided to retain the locking element in

its live position on initial movement thereto from said safe position. The latching

action gives a positive confirmation that the device is unlocked or 'live'. The latch

arrangement may comprise a latch on one of said locking element and said

needle shroud (or a part associated therewith), and at least one latch recess on

the other thereof. The latch may typically be provided on the locking element

with the latch recess provided on the needle shroud.

The latch may be of saw tooth form with the latch recess being

correspondingly shaped, to provide a click action on latching.

In a particularly preferred embodiment, on moving said locking element to

its live position, initial retraction movement of the needle shroud effects release

of said latch so that said locking element may return to its safe position once the

needle shroud has returned to or near its fully extended position.

Whilst the invention has been described above, it extends to any

inventive feature set out above or in the following description.

The invention may be performed in various ways and an embodiment

thereof will now be described by way of example only, reference being made to

the accompanying drawings, in which:

Figure 1 is an exploded view of a first embodiment of needle shroud

assembly in accordance with this invention;

Figure 2 is a view of an injection device fitted with the first embodiment of

a needle shroud assembly in accordance with this invention;

Figure 3 is a view similar to Figure 2 but with the needle shroud assembly



removed;

Figures 4(a), (b) and (c) are respective side, cross-section and top views

of the first embodiment of needle shroud assembly in accordance with this

invention;

Figures 5(a) and (b) to Figures 12(a) and (b) are respective section and

top views of first embodiment of the needle shroud assembly of Figures 4(a) to

(c) in successive stages through a cycle of operation;

Figure 13 is an exploded view of a second embodiment of needle shroud

assembly in accordance with this invention, and

Figure 14 is a view of a typical needle tip.

Referring initially to Figures 1 to 3 , the first embodiment of needle shroud

assembly 10 of this invention is intended to be fitted to an injection device 12

designed to hold a syringe (not shown) and to meter out a measured dose via a

needle 14. The needle shroud assembly 10 is designed to lock a retractable

needle shroud 16 in an extended position as shown in Figure 2 in which it

shrouds a needle to prevent possible injury, until such time as the user wishes to

inject themselves.

Referring now particularly to Figure 1, the needle shroud assembly 10

comprises a barrel 16 of plastics material having internal rib formations 18 at its

rearward end to allow it to be removably attached to the injection device by

screw thread or click action. Forward of the formations 18 is an annular rib 20

and forward of that two diametrically opposed guide grooves 22. Telescopically

received in the barrel 16 is a needle shroud 24 having a collar 26 at its rear end

with diametrically opposed ribs 28 which run in the guide grooves 22, with the



needle shroud 24 being urged forwardly by means of a compression spring 30,

acting between an internal seat (not shown) in the barrel 16, and the collar 26.

On its forward facing shoulder the collar 26 has two diametrically opposed latch

regions 32 comprising a triangular-shaped recess 32(a) and a trapezoidal recess

32(b) for cooperation with the locking collar as to be described below. Forward

of the collar 26, the needle shroud is generally of hollow cylindrical form having

an end wall 34 with a central needle hole 36. Down each external side of the

cylindrical wall, angularly aligned with but set radially inwardly of the ribs 28 are

two longitudinal key formations 38. The key formations are spaced from the

forward facing shoulder of the collar 26 by a gap 40.

Fitting over the forward end of the needle shroud 24 is a locking sleeve

42, with a top outer body 44 passing over the locking sleeve 42 to connect to the

forward end of the barrel 16. The arrangement is such that the locking sleeve 42

is clamped between the top outer body 44 and the collar 26 on the needle

shroud 24 by action of the compression spring 30.

The locking sleeve 42 has on its rearward facing surface two diametrically

opposed triangular teeth 46 which cooperate with the respective latch regions 32

on the collar 26 as to be described below. The locking sleeve 42 has an

externally accessible thumb plate 48 and two diametrically opposed keyways 50

designed to be somewhat wider than the key formations 38. On its forward

surface, the locking sleeve 42 is cut away as shown at 52 to provide an

abutment surface which engages one end of a compression spring 54, the other

end of which engages a corresponding abutment surface 56 in the top outer

body 44 to urge the docking sleeve counter-clockwise as viewed in Figure 1.



Although shown as a separate spring 54, this spring could be formed integrally

with e.g. the locking sleeve 42. The top outer body 44 has an end aperture 58

through which the needle shroud 24 may slide, with diametrically opposed

notches 60 through which run the key formations 38.

Turning to the latch arrangement, the axial extent of the locking sleeve 42

adjacent the keyways 50 is the same as that of the gap 40 between the key

formations 38 and the forward shoulder of the collar 26 (or slightly larger) so that

the locking sleeve can be rotated between a position in which the keyways 50

can receive the key formations 38, so that the locking sleeve does not restrain

longitudinal movement of the sleeve 24, to a position in which the keyways 50

are offset from the key formations 38, thereby blocking retraction movement.

These positions referred to as the 'live' and 'safe' positions respectively.

When in the safe position, the teeth 46 on the locking sleeve 42 are

disposed in the trapezoidal portions 32(b) of the latch region 32 and the

compression spring 54 urges the teeth 46 so that, for each, the axial face is in

engagement with the axial face of the trapezoidal section 32(b). When the user

moves the locking sleeve 42 to its live position using the thumb plate 48, the

teeth 46 move clockwise as seen in Figure 1 so that their inclined surfaces

contact and ride over the corresponding inclined surfaces of the saw tooth

formations defined between the trapezoidal and triangular sections 32(b) and

32(a). There is a corresponding slight retraction movement of the needle shroud

sleeve 24 reacted by the compression spring 30, as the teeth 46 move over the

hump and then drop back into the triangular recesses 32(a) when the locking

sleeve has reached the live position. The size of the gap 40 is just enough to



accommodate this, but small enough to ensure that the shield is prevented from

travelling back when the device is locked.

The user then places the needle shroud end wall 34 against their skin and

applies pressure so that the needle shroud 24 starts to retract against the force

of the compression spring 30. However, retraction of the needle shroud 24

moves the latch region 32 away from the locking teeth 46 and as soon as the

teeth 46 are clear of the triangular regions 32(a) the locking sleeve 42 is free to

rotate counter-clockwise under the influence of the compression spring 54. It is

not free to return fully to the safe position because by this time the key

formations 38 are running in the keyways 50 with the counter-clockwise trailing

surface of the grooves 50 in sliding contact with the corresponding surfaces of

the key formations 38.

On completion of the injection and taking the shroud assembly out of

contact with the skin, the needle shroud extends under the influence of the

spring 30 until the gap 40 on the needle shroud 24 is in registration with the

locking sleeve 42 so that it can return fully to its safe position.

Turning now to Figures 4(a) to (c) to Figure 12(a) and (b), in the safe

position shown in Figures 4(a) to (c), the thumb plate 48 is in the safe position,

the tooth 46 on the locking ring 42 is positioned to the left hand end of the

trapezoidal locking section 32(b) and the spring 54 is at its fullest length. From

this position the user rotates the thumb plate 48 counter-clockwise (as viewed in

top view) so that the tooth 46 moves to the right hand end of the trapezoidal

recess 32(b) (Figure 5(a)), the spring 54 is partially compressed and the key

formations 38 align with one end of the keyways 50 as can be seen in the top



view (Figure 5(b)). On further rotation of the thumb plate the tooth 46 rides up

the corresponding tooth shape between the recesses 32(b) and 32(a) causing

slight retraction movement of the needle shroud (Figure 6(a)) and the key

formations 38 are generally central in the keyways 50 (Figure 6(b)). Beyond this

the key 46 drops into the recess 32(a) (Figure 7(a)) with the key formations 38

then being aligned with the clockwise most end of the keyway 50 (Figure 7(b)).

In this position the user will have felt a 'click' indicating that the device is

ready to use. On applying the needle shroud 24 to the skin and applying

pressure, the needle shroud starts to retract (Figure 8(a)) and the key formations

enter the aligned keyways 50. On further retraction movement, the tooth 46

escapes the triangular recess 32(a) thus freeing the locking sleeve 42 for

rotation in the clockwise sense (as viewed in Figure 9(b)). Rotation of the sleeve

42 is limited by engagement of the facing surfaces on the key formation 38 and

the keyway 50. The shroud can be pushed to its fully retracted position against

the influence of the spring 30 (Figure 10(a)). On completion of the injection the

needle shroud assembly is withdrawn from the patient's skin so that it returns

towards its extended position but the locking sleeve 42 is held away from its safe

position by continued engagement of the facing surfaces of the key formation 38

and the keyway 50, so that the tooth 46 is positioned in the middle of the

trapezoidal recess 32(b) (Figure 11(a)). Finally, as the keyway 50 is aligned with

the gap 40 on the needle shroud, the locking sleeve is returned to its safe

position by the action of the spring 54 (Figure 12(a)).

It will of course be appreciated that although in this embodiment the

(male) keys are on the shroud 26 and the (female) keyways are on the locking



collar 42, this arrangement can be reversed with for example an L-shaped

keyway on the shroud cooperating with a key on the locking collar.

Figure 13 is an exploded view of a second embodiment of a needle

shroud assembly of this invention, which is similar in many respects to the first

embodiment and so similar components are given similar reference numbers but

prefixed by 1. The assembly comprises a barrel 116 having internal rib

formations 118, and two opposed guide grooves 122. Telescopically received in

the barrel 116 is a needle shroud 124 having a collar 126 at its rear end with

diametrically opposed ribs 128 which run in the guide grooves 122. In this

embodiment the compression spring 130 acts off the front end of a needle grip

ring 131 which in use locates on a needle tip 14 (see Figure 3) fitted to the end

of a cartridge (not shown) held within an injection device of the type as shown in

Figures 2 and 3. The other end of the spring 130 acts on the collar 126. The

collar 126 has two diametrically opposed latch regions 132 only one of which is

visible in Figure 13 , and topward of the collar there are longitudinal key

formations 138 spaced from the forward facing edge of the collar by a gap 140.

At 90° to the formations 138 are slots 141 which receive location pips 143 on

opposed formations 145 on the grip ring 13 1 . A locking sleeve 142 fits over the

forward end of the needle shroud 124, and is retained by a top outer body 144.

The locking sleeve has two diametrically opposed triangular teeth 146 which

cooperate with the latch regions 132 as in the previous embodiment, although in

this embodiment the release movement of the locking ring is counter-clockwise.

The locking ring has an externally accessible thumb plate 148 and two

diametrically opposed keyways 150, only one of which is visible in Figure 13.



The visible keyway is a gap defined between the ends of the locking ring,

whereas the other keyway is an internally facing groove similar to one of the

grooves 50 in the first embodiment. The gap and the groove both function as

keyways. The locking sleeve has an externally facing groove 15 1 which receives

one end of a torsion spring 153, the other end of which is located in a slot 155 in

the top outer body 144. The torsion spring biases the locking ring clockwise to

fulfil a similar function to the compression spring 54 in the first embodiment.

The operation of the locking mechanism is essentially the same as that

for the first embodiment and will not be described again.

The grip ring 13 1 is designed to fit over a needle tip of the type shown in

more detail in Figure 14, comprising an internally threaded collar 160 having

external splines 162 and a needle 164. The grip ring has internal splines 147

which cooperate with those of the needle tip to allow rotation to be transmitted

from the grip ring 13 1 to the needle tip. There are two possible arrangements; in

one arrangement the grip ring is designed to fit over said needle tip rotationally

engaged but with clearance and to be resiliency compressible to grip said collar.

In a second arrangement the grip ring is designed to be of elliptical or flattened

circular cross-section, with the minor axis being an interference fit on said

needle tip and the major axis being resiliently compressible to release said

interference fit.

The barrel 116 is provided with two diametrically opposed resiliently

flexible tongues 166 which align with the pips 143 and/or the formations 145. On

completion of an injection, the barrel 116 may be rotated relative to the

remainder of the injection device 12, to rotate the grip ring 13 1 and thus the



needle tip, to unscrew it from the cartridge. Having undone the needle tip it then

needs to be pulled clear of the septum in the cartridge, so that the contained

needle tip, can be safely disposed of. In the first mentioned arrangement the

flexible tongues 166 are squeezed by the user so the needle tip is firmly gripped,

and the assembly then removed, held over a sharps bin and pressure released

on the tongues 166 to allow the needle tip to drop into the bin. In the second

arrangement, the tongues are squeezed only after removal of the assembly, to

release the needle tip.

Attention is directed to our co-pending international patent application no.

PCT/GB2006/ filed on even date herewith (our reference OML.72), the

entire contents of which are incorporated by reference, and a copy of which

accompanied the application papers.



CLAIMS

1. A needle shroud assembly for a syringe holder, said assembly

comprising:

a barrel;

a needle shroud captively telescoped relative to the forward end of the

barrel for movement between an extended position and a retracted position;

shroud bias means urging said shroud towards said extended position,

and

a locking element mounted for movement between a safe position in

which retraction movement of said needle shroud is prevented or limited, and a

live position in which said needle shroud may pass towards its retracted position;

one of said shroud and said locking element having a keyway and the

other thereof having a cooperating key arranged such that relative movement of

said key with respect to said keyway is obstructed when said locking element is

in its safe position.

2 . A needle shroud assembly according to Claim 1, wherein said

needle shroud is provided with said key and said locking element is provided

with said keyway.

3 . A needle shroud assembly according to Claim 1, wherein said

locking element comprises a locking collar mounted for limited rotational

movement relative to said barrel and having an externally accessible actuating

portion.

4 . A needle shroud assembly according to any preceding Claim,

wherein the locking element is biased by bias means towards its safe position.



5 . A needle shroud assembly according to Claim 4 , wherein the bias

means is a separate spring.

6 . A needle shroud assembly according to Claim 4, wherein the bias

means is integrally formed with said locking element or a component in proximity

thereto.

7 . A needle shroud assembly according to any of the preceding

Claims, wherein a latch arrangement is provided to retain the locking element in

its live position on initial movement thereto from said safe position.

8. A needle shroud assembly according to Claim 7 , wherein the latch

arrangement comprises a latch on one of said locking element and said needle

shroud (or a part associated therewith), and at least one latch recess on the

other thereof.

9 . A needle shroud assembly according to Claim 8 , wherein the latch

is of saw tooth form with the latch recess being correspondingly shaped.

10 . A needle shroud assembly according to Claim 7 or any Claim

dependent thereon, wherein, having moved said locking element to its retained

live position, initial retraction movement of the needle shroud effects release of

said retained latch so that said locking element may return to its safe position

once the needle shroud has returned to or near its fully extended position.

11. A needle shroud assembly for a syringe holder, said assembly

comprising:

a barrel;

a needle shroud captively telescoped relative to the forward end of the

barrel for longitudinal movement between an extended position and a retracted



position;

shroud bias means urging said shroud towards said extended position,

and

a locking element mounted for movement in a plane generally transverse

to said longitudinal direction between a safe position in which retraction

movement of said needle shroud is prevented, and a live position in which said

needle shroud may pass towards its retracted position;

wherein said locking element and said shroud have respective abutment

surfaces that are in generally obstructing longitudinal alignment when said

locking element is in its safe position.

12. A needle shroud assembly according to Claim 11 wherein said

locking element is mounted for angular movement about said longitudinal axis.

13. A needle shroud assembly substantially as hereinbefore described

with reference to, and as illustrated in, any of the accompanying drawings.
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